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New TIMKEN’ conveyor 
idler bearings 
save money, space, weight 


Two sizes, and Uh", redesigned to 
give you new economy 


HE Timken Roller Bearing Company announces 

two new tapered roller bearings that cost less than 
the Timken® bearings now used in heavy-duty conveyor 
idlers. They are substantially reduced in width and out- 
side diameter, compared to previous designs of the 
same bore sizes. 

The new bearings offer you two big opportunities: 
1) Savings through redesign of present tapered roller 
bearing applications and 2) advantages of Timken 
tapered roller bearings for new applications at mini- 
mum cost. 

With the new Timken bearings you'll get all the 
proven advantages of Timken bearings for conveyor 
idlers, but at lower cost than ever. Timken bearings 
are geometrically designed for true rolling motion, 


TIMKE 


TAPERED ROLLER BEARINGS 


and made with great accuracy to live up to their design. 

Full line contact between rollers and races gives 
Timken bearings the high load capacity you need in 
heavy-duty conveyor applications. And Timken bear- 
ings aren’t just lubricated for “life”, but lubricated 
yearly, or as conditions require, to insure long life. 
Fresh lubricant ends any chance of gummy, sticky, 
jammed bearings. 

Auxiliary parts for the new Timken bearings are 
available now from the Timken Company and other 
suppliers. If you haven’t seen the new Timken bearings, 
call your Timken Company representative or write: 
The Timken Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. Cable address: 
*“*TIMROSCO”. 


KEN ... your number 1 bearing VALUE 


ly 
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EXPERIENCE HAS TAUGHT US 
70 EXPECT TOP PERFORMANCE AND 
LOWEST OVERALL COST FROM 

“NATIONAL” BRUSHES. 


LOOKING 
FOR WAYS 
TO SAVE 


TRY THIS ONE: 


If you're not already using “National” brushes on rotating d-c equipment 
throughout your mine or mill, prove to yourself that this traditionally de- 
pendable brush line can effect the following savings for your department: 


@ Longer Brush Life — “National” brushes give you the most hours of 
trouble-free service consistent with other important performance factors. 
National Carbon research is continually at work on this and other features 
of “National” brushes. 


@ Lower Maintenance — Often much more important than frequency of 
brush replacement is commutator condition — a direct result of brush 
performance. The excellent commutating ability and low friction of 
“National” brushes contribute to low-cost commutator care. 


@ Uniformity — Brush quality is a link in the chain of dependability upon 
which uninterrupted service of your equipment depends. National Carbon’s 
inspection procedure is designed to assure you of the same uniformly high 
quality year after year, from box to box and shipment to shipment. 


Brush selection is neither a small nor a simple thing. Install “National” 
brushes in accordance with recommendations of a National Carbon repre- 
sentative. Then expect and get the lowest overall brush cost you ever had! 


Are you getting the “Brush Digest’’? Many thousands of 
this free, serialized, motor maintenance course are being 
distributed to their men by electrical and maintenance 
supervisors. Write for your copies today! 


The term "National”’, the Three Pyramids Device and the Silver Colored Cable Strand 
are registered trade-marks of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation, 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco 
In Canada: Union Carbide Canada Limited, Toronto 
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Allis-Chalmers presents the new 


ANOTHER BIG STEP AHEA 
IN LOW-COST DIRT MOVING 


. . . with all the important performance advantages of 
Allis-Chalmers advanced basic design ... tested and proved 
over millions of operating hours! 


plus . . . these great new features: 


“All-Steel Box-A Main Frame 
that soaks up shock loads, makes 
possible the service simplicity 
of unit construction. 


New Allis-Chalmers Diesel Engine 
with “follow-through” combustion and 
tornado turbulence . . . for smooth engine 
performance, cleaner combustion, extra 
long engine life. 


New Wrap-Around Ra- 
diator Guard used as 


Exclusive One-Piece ~—\ . dozer lift frame to simplify 
Steering Clutch and 3 | ¢ design, reduce cost of bull- 
Final Drive Housing dozer; guard tilts forward 
with all final drive gears for easy service. 


straddle-mounted on ta- 
pered roller bearings to 
insure long life. 


New Master Clutch with 
Ceramic Lining sets new 
standards of clutch life... with 
Unit Construction lets you re- fewer adjustments required. 
move engine, master clutch, 
transmission, steering clutches 
and final drives without disturb- 
ing adjacent parts. 


New Operator Convenience including 
roomy, flat platform . .. foam rubber seat .. . 24 
volt direct electric starting . . . 60-gal. fuel tank. 


7 Tough New Track — New de: 
1,000-Hour Lubrication sign, through-hardened with extra 
Intervals for roller bearing . me Pes "+ toughness for long life even in severe 
truck wheels, idlers and sup- || a abrasive conditions. 

port rollers . . . makes produc- 
tion time out of service time. 4 —] 
PLUS ... new, all-weather cooling; independent 
——)_ Dual-Range Constant-Mesh radiator-core mounting; new strength and ca- 
Transmission lets you go from pacity in final drive gears, shafts and bearings. 
any forward speed to any reverse 
speed by shifting only one lever. 
Eliminates double shifting! That 
means faster work cycles . 
more production! 


gate the performance es 
of the HD-11 ... newest addition 


‘PERFORMANCE AND to the Allis-Chalmers leadership 


line. See your nearby Allis 


LIFE ON A WIDE RANGE OF JOBS Chalmers dealer now. 
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90 net engine hp 
75 drawbar hp 
20,500 Ib 


six speeds forward to 5.7 mph 


three reverse to 4.4 mph 


vis WAUKEE 1, U.S. Ae 


TRACTOR 
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for superior resistance to abrasion 
and impact in wet orinding. 


GRINDING BALLS 


You’ll find that CF&I Grinding Balls are ideal 
for most types of wet grinding because they com- 
bine excellent resistance to both abrasion and 
impact. Because of this combination of properties, 
they can be used economically in wet grinding 
mills, operating at high or low speeds, with either 
high or low pulp concentrations. 


CF&I Grinding Balls give this superior service 
because they are forged from special analysis 


CF&I Steel Products 
for the Mining Industry 
Rock Bolts © Grinding Rods 
Wickwire Rope 


Mine Rails & Accessories 
Cal-Wic Industrial Screens 


steel. Since they are free of surface imperfections, 
CF&I Grinding Balls wear evenly. Further, each 
ball is carefully inspected throughout production 
and immediately before shipment to make cer- 
tain that it has no surface pits, circumferential 
ridges or other surface unevenness. 


CF&I Grinding Balls are available in diameters 
from %4”’ to 5”. For full details, get in touch with 
your nearest CF&I Sales Representative. 


CF&l FORGED STEEL GRINDING BALLS 


Albuquerque * Amarillo Atlanta Billirgs * Boise * Boston Buffalo Butte Casper Chicago * Denver ® Detroit 


El Paso ® Ft. Worth ® Houston © Lincoln (Neb.) © Los Angeles ® New Orleans ® New York ® Oklahoma City 
Oakland ¢ Philadelphia * Phoenix * Portland * Pueblo * Salt Lake City * San Antonio * San Francisco * Seattle * Spokane 


Wichita * CANADIAN REPRESENTATIVES AT: Calgary * Edmonton * Montreal * Toronto * Vancouver * Winnipeg 
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Heres the LOWEST COST, MOST MODERN WAY 
to carty your coal away from the face. 


DRIVE < BELT (Up to 1000 ft.) —> To. 


Above, the crawler-mounted driving section. At the 
rear is the first stand of the Joy “‘LIMBEROLLER” 
Idler system, an exclusive feature. 


Left, looking up toward the driving and belt 
storage section of the ‘‘Ex-Belt’’ Conveyor from 
the tail section (without Bridge Conveyor). 


top of page). 


compactly between timbers. 
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Above, tail section with full- 
length hopper, track-mounted 
sliding carriage, and Bridge 
Conveyor which provides a flexi- 
ble connecting link from a Con- 
tinuous Miner (see drawing at 


As the Continuous Miner advances while 
mining a room of 16-foot width, a con- 
tinuous stream of coal moves away from 
the tail section and up the ‘‘Ex-Belt” 
Conveyor toward the camera. Note the 
berfect troughing of the belt and the 
smooth, steady action of the LIM- 
BEROLLER idlers, rotating with prac- 
tically no waver. Along the rib, note 
how the required idler stands and side 
rails for a 15' section of the belt stack 
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BRIDGE 


EXTENDS OR RETRACTS 50 FT. 
AT A TIME UNDER FULL LOAD 


With the Joy “Ex-Belt” Conveyor, once again we 
have broken into new ground in our continuing 
development of the science of mechanized mining. 
Once again a Joy field-proved unit gives you a real 
opportunity to make another important reduction 
in your production cost-per-ton . . . the saving you 
need to maintain or increase your profit margin 
today. 

The Extensible Belt Conveyor now, for the first 
time, gives you a continuous haulage system for 
Continuous Miners in driving rooms and entries 
up as far as 1,000 feet, including breakthroughs 
and taking pillar on retreat. Available in 24”, 30” 
or 36” widths, it consists of two main units: a 
driving section and a tail section, both of which 
are self-propelled on identical crawler treads. It 
extends or retracts 50 feet while operating under 
full load, and belt tension and slippage are under 
automatic control at all times. A 100-foot length of 
belt can be added or removed, as needed, in an 
average time of only 5.3 minutes; and the entire 
system can be moved over and set up for a new 
heading in less than 2 hours. 

Perhaps most important of all, the Extensible 
Belt Conveyor follows the Joy tradition of simply- 


Consult 0. Joy & 


for a complete line of Belt Conveyor equipment 
available in all necessary belt widths, and 
various types of idlers and stands to meet any 
gathering or main haulage requirement. 


designed, rugged, foolproof equipment that can 
take the heaviest duty underground and stay on the 
job month in and month out. That is your final 
assurance of securing the favorable cost basis and 
production rates for which the Joy “Ex-Belt” was 
developed. Joy Manufacturing Company, Oliver Bldg., 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Com- 
pany (Canada) Limited, Galt, Ont. 


WRITE FOR BULLETIN J-303 


W&D CL5362B 
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Vertical Ring Drilling 


never before 


--e-A BOOK LIKE THIS! 


New deep hole drilling applications point the 
way to cost-saving underground mining 
methods with Gardner-Denver equipment en- 
gineered for deep hole percussion drilling. 


-Typical Blast Ring Qrill Holes 


LONGITUDINAL SECTION 


SEcTION- Typical Scraper Drifts & Chute Cross Section 


Horizontal Ring Drilling Boundary Pillar Recovery 


Send for your copy today! 24 pages! No cost or obligation. 


GARDNER-DENVER 


QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 
14 Curity Avenue, Toronto 16, Ontario 


[ Page 8] 


‘ 
% » 
— 
\ | 
PLAN - 
\ 
| Slash : Drift \ 
7 
MA COMPRESSORS GROUT PUMPS POWER PUMPS commessoes Ano 
FOR 


| Coll your htt... then cal for American Electric Blasting Caps 


... for American makes a cap for every type of blasting 


That’s right, you call your shot—in- 
stantaneous, regular or split-second 
delay—in coal mines, in quarries or on 
construction jobs. Then use American 
Electric Blasting Caps, for American 
makes the right cap to set your shot 
off dependably and economically. 


And American Electric Blasting Caps 
also offer these positive advantages: 


Choice of Delays—10 regular delay 
periods and 15 split-second delay 
periods meet virtually every timing 
requirement. 


Timing Accuracy—the finest timing 
periods are produced for exact 
planned shooting. 


Detonation Strength— more than 


enough to detonate most all insensi- 
tive dynamites. 

Superior Insulation—five separate 
coats of Organosol insulation give un- 
surpassed electrical and strength 
properties. 

And they’re color coded for fast, sure 
identification. 


The American Line: 
High Explosives Electric Blasting Caps 
Permissibles Instantaneous 
Blasting Powder Regular delay 
Blasting Caps Split-second delay 


Blasting Accessories 


If it’s American, it’s dependable. 


AMERICAN Cyanamid COMPANY 


EXPLOSIVES DEPARTMENT 
30 Rockefeller Plaza, New York 20, N. Y. 


Sales Offices: Latrobe, Pa., Pottsville, Pa., Scranton, Pa., 


Maynard, Mass., St. Louis, Mo., Bluefield, W. Va. 
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In this installation, Bethlehem Roof Bolts are used with plate washers, steel roof ties, and wire mesh, to provide sound roof in a mine havlageway. 


CJ 


Roof Bolting Promotes Safety... 


Makes Mines More Productive 


Your mine becomes a safer place for men to 
work when roof bolts are used for roof support. 
Not only that, production goes up, too, as 
there’s hardly any time lost due to serious 
roof falls. 

Bethlehem Roof Bolts promote safety and 
help to increase production because they do 
such an effective job of replacing old-fashioned, 
bulky supports. They bind layers of strata into 
self-supporting thick beams, and are particu- 
larly effective when used with steel roof ties. 

Described here are four types of Bethlehem 
Roof Bolts, any one of which can contribute 
greatly to your safety program. For full details, 
write to us at Bethlehem, Pa. 


SLOTTED BOLT This husky 1-in. bolt is ideal 
for troublesome roofs, as well as pillar bolting. 
The central slot is forged, without loss of metal. 
Opposite end of bolt has 5 in. of rolled threads. 
Steel wedge, started in slot when bolt is placed 
in 1% in. hole, is forced deep into slot when 
bolt is driven, spreading bolt-ends. 


BETHLEHEM STEEL 
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SQUARE-HEAD BOLTS (Three Types) Beth- 
lehem makes three types of headed roof bolts 
for use with expansion shells: (1) a %-in. 
carbon-steel bolt, with typical breaking load 
of 24,000 lb, (2) a %-in. high-strength bolkt, 
also with typical breaking load of 24,000 lb, 
and (3) a %-in. high-strength bolt, with a 
typical breaking load of 45,000 lb. 

HARDENED WASHERS Bethlehem hardened 
washers, used with headed bolts, prevent gall- 
ing or tearing of metal because they reduce 
friction occurring between the bolt head and 
roof plate when high tension in the bolt causes 
excessive bearing pressure. Bethlehem also pro- 
duces a full line of mine roof plates, roof ties, 
expansion shells, and plate washers. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: 
Bethlehem Steel Export Corporation 
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New! Revolutionary! Articu-Trip 
for Fast, Uninterrupted Haulage 


Articulated Drop Bottom 
Cars permit continuous, 
non-stop loading and 


unloading 


| Drastically reduce spillage 


oY Eliminate wide “turnouts” 


tonnage in shorter 


The revolutionary articulated design of QC £ “Con- 
stant” Mine Trains permits highspeed uninterrupted 
coal handling from face to dumping point! Without 
stopping, and without spillage... it can be continuously 
loaded... hauled at unusual speeds...and unloaded! No 
space between cars...shorter trains have increased ca- 
pacity! Far less overhang on curves...no wide “turn- 
outs” and extra timbering needed. Most important, 


here’s a continuous haulage system that won't be shut 


Articulated design permits continuous loading without stopping 
and avoids spillage between cars. 


down for repairs. Ask your QC f Representative for 


complete data now! 

QC f Industries, Incorporated, New York + Chicago 
St. Louis - Cleveland - Philadelphia - Washington - San 
Francisco - Berwick, Pa. - Huntington, W. Va. 


AC f MINE CARS 


©1905, ACF INDUSTRIES. ING. 
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Planning an ore handling project ? 


~ 


Straight as an arrow, Link-Belt roller bearing belt conveyor rises from iron ore pit floor to concentrating lant. Almost one-third 
of a mile long, its uninterrupted delivery of high tonnages permits far lower handling costs than other forms of transportation. 


LINK-BELT accepts complete 


responsibility for design, equipment, 


erection and performance 


S mineral deposits grow leaner, larger and larger ton- 
A nages must be handled to recover concentrates in 
quantities to meet ever-increasing demands. At the same 
time, the processing of many ores has become more com- 
plex. These are two good reasons why it pays to call in 
Link-Belt if you're planning an ore handling project. 

For Link-Belt will accept complete responsibility for 
the design, erection and furnishing of systems for han- 
dling ore and overburden—plus responsibility for satis- 
factory performance. 


OVERALL ENGINEERING. Experienced DEPENDABLE EQUIPMENT. From Link- 
design and field engineering staffs Belt’s broad line, you get equip- 
integrate all factors, assure expert ment that will stand up under the 
planning. toughest jobs. 


COMPLETE ERECTION. Experienced 
Link-Belt superintendents, staffs 
and skilled crews carry through 
on every detail. 


An installation—typical of many on which Link-Belt 
has performed this overall function—might move huge 
tonnages from the mine . . . process, store and reclaim 
the material . . . finally carry it to rail or dockside and 
load it out. 

Get the facts on how this single proved source can in- 
tegrate every factor of any contemplated project, large or 
small. A call to the Link-Belt office near you will place 
Link-Belt’s broad mee facilities at your disposal. 


LINK<@}BELT 


PROCESSING AND EQUIPMENT 13.008 
LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chi- 
cago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices 
in All Principal Cities. Ex — Office, New York 7; Canada, Scarboro 
(Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 


cessful operation. 
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SATISFACTORY PERFORMANCE. When 
you rely on Link-Belt as a source, 
we accept responsibility for suc- 


| | 


MARION 27’. cu. yd. Shovel Strips 
Rock in Open-Pit Barite Mine 


This MARION 93-M has a steady diet of rock in an Arkansas barite mine. 
Working in benches, it will eventually go to a depth of several hundred feet to follow 
the irregular shape of the barite vein. 


The MARION works entirely in rock ranging from soft shale to hard sandstone. 


Get the full story of what the 93-M can do to meet your heavy-duty, continuous- 
service excavating requirements. Write for Bulletin 397 (Diesel) or Bulletin 401 
(Ward Leonard Electric). 


MARION POWER SHOVEL 
MARION 
MARION, OHIO, U. S. A. 
Subsidiary of on & Scott Corporation 


Ls FROM i TO 60 CUBIC YARDS 
ALKING DRAGLINES. 


Your Is Where This Flag Flies 
[ Page 13 ] 
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Bucyrus-Erie 950-B stripper removes 
overburden from Traux-Traer Coal 
Company seam in Fulton County, Illi- 
nois. Operation is one of the largest 
open pit mines in Fulton County, Illi- 
nois’ second biggest coal producing 
county. CALUMET Viscous provides 
lubricant shield for roller swing gear. 


Bob Wright, Standard’s lubrication 
specialist, mounts steps to inspect 
roller swing gear lubricated with 
CALUMET Viscous. On-the-spot tech- 
nical help such as this is one of the 
services Bob performs for his custom- 
ers. Bob’s training includes a B.S. in 
engineering from Michigan College of 
Mining, and Bob has completed the 
Standard Sales Engineering School. 
Customers find such training pays off 
for them. 


Stripper rides on 
CALUMET Viscous Lubricant 


Catumet Viscous Lubricant has been assigned the job of protect- 
ing circle rail rollers and swing gears on a 950-B Bucyrus-Erie 
stripper at Traux-Traer Coal Company’s mine in Fulton County, 
Illinois. It’s been doing this job—and doing it well—for many years. 
It has had to, for delivering top performance is expected of both 
lubricants and equipment at this mine. The production goal is a 
stiff 1,000 tons of coal an hour. 

The stripper operates continuously in all kinds of weather—hot, 
cold, wet, dry, dusty. Selection of CALUMET Viscous Lubricant for 
this job was a logical decision. CALUMET Viscous is designed to 
perform under just such conditions. Its adhesive qualities make 
it stick to gear surfaces and form a near perfect gear shield. It 
doesn’t sling off during warm weather or chip off in cold weather. 
It can be applied easily and evenly when sprayed or swabbed, 
does not require preheating. 

Ca.umeETt Viscous is one of a large number of lubricating greases 
in the Standard line. In the Midwest, a lubrication specialist from 
your nearby Standard Oil office will be happy to tell you about 
them. Call him today, or contact Standard Oil Company, 910 South 
Michigan Avenue, Chicago 80, Illinois. 


STANDARD 


STANDARD OIL COMPANY (indiana) 
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Premium Pocahontas Coal prepared 


with R&S Airflow Equipment 


The modern preparation plant of the 
American Coal Co. of Allegany County is now 
producing premium stoker size coal from its 
Pocahontas No. 3 seam at the Deerfield mine 
in Wyoming County, West Virginia. 


This new plant, engineered and designed by 
Roberts and Schaefer, employs two units of 
R &S Airflow equipment for cleaning 34” x 1,” 
stoker coal and is delivering the exact results 
required by the owners. 


In every R & S Airflow installation—and 
there are hundreds of units in service both in 
this country and abroad— Airflow equipment 
has proved its economy and value. It makes a 
good coal a better coal and poorer grades 
more acceptable and saleable. 


Do you know what Airflow 
Equipment can do for you? 
It will fit readily into your new preparation 
plans or into your present operation and will 
provide: 


ROBERTS and SCHAEFER COMPANY 


Subsidiary of Thompson-Starrett Company, Inc. 
ENGINEERS AND CONTRACTORS 
130 North Wells Street, Chicago 6, Illinois 


New York 19, N. Y.—254 West 54th Street 
Pittsburgh 22, Pa.— 1315 Oliver Building 


Consistent, efficient cleaning of a wide range 
of sizes—up to 15,” and larger; down to 48 
mesh. 

Low-cost, trouble-free operation and far less 
maintenance even when capacities are big and 
sizing is not precise. 

Separation of dust for recombining with 
clean coal when desired. 


And note, too: 
Air-washed coal flows freely, will not freeze, 
sheds rain in transit, is 


more amenable to oil 
~w, ~ 

treatment. “Sting 

e Phone, wire or write today / | 


for Bulletin No. 175 giving 
complete information includ- 
ing typical layouts for vari- 
ous types and sizes of coal; 
or contact our nearest office 
for consultation without obli- 
gating yourself in any way. 


Huntington 9, W. Va.—P.O. Box 570 
Hibbing, Minn.— P.O. Box 675 
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OVERWIND 
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RicuT LAr ROPE 


RIGHT 


FT LAY ROPE 


UNDERWIND 
Runt WVDER WIND 


LAr ROPE 


Rope Lay for One Layer Winding 


These diagrams show when it is 
best to use right lay or left lay rope 
on one-layer winding. The direction 
of winding is determined by stand- 
ing behind the drum, looking to- 
ward the direction of the rope 


travel. 


CROSS OVER 


RIGHT TO LEFT LEFT TO RIGHT 
EFT LAY-LANG LAY|RIGHT LAY ~ LANG LAY 


EITHER RIGHT OR LEFT LAY ~REGULAR LA 


Partially Worn Regular Lay 


Regular Lay ropes are used to a 
greater extent than Lang Lay, because 
Regular Lay wire ropes stand up 
better under the hazards of installa- 
tion and use. Regular lay ropes are 
less susceptible to drum crushing and 
are not so readily damaged on sheaves 
of small tread diameter. 


How To Count The Number 
of Parts Supporting the Load 


The wire rope on many machines is 
not used in a single part or direct 
pull. It is often reeved through 
sheaves, which multiplies the power 
applied to the load. Drawing an 
imaginary line across the reeved rope 
parts, above or below the “crossing”, 
and counting across gives you the 
number of parts supporting the load. 
Always include the rope end to the 
block, but not the part leading to 
the drum. 


Send For Free Chart Which Allows 
Easy Figuring of Actual Stress On 
Rope For Any Given Piece of Ma- 
chinery Reeving From One to Hight 
Parts. 


Partially Worn Lang Lay 
Lang Lay ropes are about 15% more 
flexible than Regular Lay, and have a 
wearing surface per wire about three 
times as great. However, they crush 
out of shape more easily on smal] 
drums and are more easily damaged by 
sheaves with small tread diameter. 


TRAVELING BLOCK 


Rope for Two Or More Layer Winding 


When a rope winds on the first layer 
across the face of a drum, it usually 
travels in a uniform pattern. But when 
it reaches the flange of the drum, the 
rope rides on the last strand of the first 
layer for one turn. Then, it slips into 
the grooves between each course of rope 
on the first layer. To move across the 
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drum in this manner, the rope actually 
winds back a turn in each revolution. 
Then it must jump across two grooves 
in the first layer. This always occurs 
on the even-numbered layers, and often 
causes crushing. This abuse is mini- 
mized by use of properly designed 
grooves, spacers and lifters. 
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Effect of Winding Ropes On Drums As The Result of Direction of Winding 
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¢ of sheave 
¢ of sheave 
¢ of sheave 


Right to Left Overwind. Overwind. Allowed to Left To Right. Rope Right To Left Overwind. First Left To Right Overwind. The 
Rope winds open to cen- run freely, the rope winds close the first four two turns about 3/16” open, rope will build up three to 
terline of the drum, winds close to the left turns, open to center of the balance close. Does not four turns on flange before 
then it winds close. from center of drum. drum, then close. build up on flange. crumbling, then wind close. 


“Yours For The Asking —The “Know How” of Specialists 


Put your problems up to Union Wire Rope techni- 
cians who work closely and continuously with users 
and machine manufacturers to lengthen the service 
life of wire rope through both design and application. 


operating characteristics and grade of steel that are 
best for the particular job for which each is con- 
structed. 


So thoroughly have the ropes of the Tuffy family 
been engineered that the chances of ordering the 
wrong rope is virtually eliminated. When you order 
Tuffy wire rope, you... 


Stop Specification Complications= Say Tuffy 


Out of this exhaustive research has come the indus- 
try’s greatest advancement—the Tuffy family of spe- 
cial purpose ropes that offer you the construction, 


Tuffy Dozer Ropes 


Constructed to increase rope life. 
1/2” and 9/16” sizes on reels. acca) 
Less frequent slip-through for cut (at 
off. No waste of sound rope. 


Tuffy pragline 


£2 Two big working advantages: 
Y (1) Outer wires have large area to 
resist abrasion. (2) Inner structure 


is flexible for accurate casting. 


Tuffy Scraper Rope 


Tailored to cope with the com- 
plex destructive forces imposed 
in the rush of making more 
round trips or in tough going. 


Tuffy stings 


Constructed to stay exira flexible; 
kinking or knotting won't materially 
T= damage. Unique and strong 9-part 
machine-braided wire fabric con- 
struction. With Tuffy Hoist Lines, 
Tuffy Slings give you a team of 
balanced performers. 


Tuffy Slusher Rope 


A special 3-strand construction which 
combats rope killing conditions of 
slusher loading such as drum crush- 
ing, extreme abrasive wear and 
shock loading. Easily spliced. 


Your Tuffy Distributor: Dependable Source of Information. 


His job is more than just supplying the wire rope you want—when you 
want it. Your Tuffy distributor is always on the alert to help make your 
equipment do the best possible job, at the lowest possible cost. When you 
have a problem that calls for special knowledge concerning your equipment 
that uses wire rope, give your Tuffy distributor a call. He’ll be glad to 
furnish the help you need including factory engineers. 


Specialists in High Carbon 
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9144 Manchester Avenue, Kansas City 26, Missouri 
Wire, Wire Rope and Braided Wire Fabric 


corp. 
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Announcing the Jephyrcranes 


A NEW complete line of 


advanced-design Truck-Cranes 


The new Link-Belt Speeder line of truck-mounted 
Zephyrcranes features Speed-o-Matic — the true 
power-hydraulic control system. Fingertip-oper- 
ated, it provides fast, easy, positive response, per- 
fect “feel” for speed with accuracy. And because it 
greatly reduces operator fatigue, keeps him alert... 
you increase safety, and your operator is able to 
maintain greater output with less effort. 


Check these features 


@ REVERSING CLUTCHES are available for either 
or both main drums... provide power load lower- 
ing of main hoist line and jib whip line. 


@ THIRD DRUM available for HC-88, 98, 108 is 
particularly valuable for piledriving applications. 


@ ALL CLUTCHES ARE INTERCHANGEABLE 
(within each model) with exception of front drum 
reversing clutch on the HC-58 and HC-68. 


@ HIGH-SPEED, INDEPENDENT BOOMHOIST 
with power raising and power controlled lowering 
through Speed-o-Matic boomhoist and lowering 
clutches is standard on HC-88, HC-98 and HC-108. 
Available for the HC-58 and HC-68. 


@ PATENTED RETRACTABLE HIGH GANTRY 
is quickly raised or lowered under power. In raised 
position, it reduces stresses on boom and boomhoist 
cable. Standard except on HC-58 and HC-68. 


@ FULLY CONVERTIBLE to standard attachments. 
@ REMOVABLE REAR OUTRIGGER ASSEMBLY 


-permits easy, quick changeover for shovel, hoe or 


dragline operation. 


@ COUNTERWEIGHT REMOVAL DEVICE using 
Speed-o-Matic hydraulic jacks, speeds removal and 
installation of counterweight. Available on HC-88, 
HC-98 and HC-108 models only. 

@ HYDRAULICALLY CONTROLLED SWING 
BRAKE is standard on HC-88, HC-98 and HC-108. 


@ SCREW-TYPE OUTRIGGER JACKS AND 
PONTOONS available. 


@ TORQUE CONVERTER power units available. 


For details, contact your distributor or write 
LINK-BELT SPEEDER CORPORATION, Cedar Rapids, lowa 


HC-98 Zephyrcrane with 80’ boom and 20’ jib works quickly, spots 
loads gently, accurately. Operator has clear, up-front visibility. 


LINK-BELT 
SPEEDER 


Builders of a complete line of crawler 
and rubber-tired shovel-cranes 
13,869 


Five models 12'/2 to 35-ton capacities 
with true power-hydraulic control 


HC-58 HC-68 HC-88 HC-98 HC-108 


121/-ton | 171/,-ton 25-ton 30-ton 35-ton 


Remote control 
available. 
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COST-CUTTING MEMOS: 


AVOID POOR PUBLIC RELATIONS EXPENSE: When you're blast 
ing near buildings, the ATLAS Rockmaster® System puts all the explosives 
energy to work on the burden . . . controls vibration, noise, flying rock and 
throw. Power is confined for greater efficiency. Permits bigger, money-saving 
blasts . . . reduces costly complaints. 


COMPARE METHODS: Traditional blasting procedures, however satis- 

factory they seem, may actually waste explosives power in flying rock and 

spouting gas. Modern Rockmaster methods, pioneered by ATLAS, — 

fragmentation and control throw . . . reduce backbreak, noise, and vibration 
step-up efficiency and profits 


USE THE 
Jequate 
Condenser-Discharge 
omplex circuits. E 


RIGHT CURRENT SOURCE: A blastin 
most expensive. The new ATLAS ‘ 
Blasting Machine supplies plenty of pows 


minates de er s. Provides-every 


g macnine with 


Output is the Shotmaster 


pendence on power line 


S Repre ent 


Improven, modern blasting methods boost pro- 
duction, ease handling, and net higher profits. 
Why not review your present blasting methods 
with your ATLAS Representative. He can prob- 
ably suggest many cost-cutting ideas tailored to 
your specific needs. Atlas’ periodical bulletin on 


latest methods and equipment is yours for the 
asking. Let us put your name on the mailing list 
for “‘Better Blasting,” today. 


KEEP UP reise THE LATEST BLASTING TECHNIQUES: Ro 
rs Alternate Velocity Loading for improved break 
ncy. Rockmaster met 


ATLAS 
EXPLOSIVES 


“Everything for Blasting” 


ATLAS POWDER COMPANY, 
WILMINGTON 99, DELAWARE 


Offices in Principal Cities 


’ 
it 
| 
ick 
ater 
' reased use underground. Get details from your ATLAS Representative. And 
advantage, with simplified operation. Ask your ATLA ative about it end for “Better Blasting,” Atlas’ quarterly bulletin -on latest methods. 
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Whatever the job-—- 
THERE’S 


A() To 


DRILL IT 


IDEAL FOR SOFTER ROCK 

FORMATIONS — 

the CP-555 Rotauger’s fast, powerful rotary 
drilling motor and its entirely independent 
rotary feed motor combine to more than 
double your footage in the softer forma- 
tions. Available for wet or dry drilling, 
drills 212” holes in speeds of 2 to 4 feet per 
minute to depths of 100 feet or more. 


TWO TYPES : 

OF AIRLEGS— : 

engineered to : 

withstandcon- : 
stant recoil shock yet : {IDEAL FOR 


hold the drill firmly to : OVERHEAD DRILLING — : FOR FASTER 
the work, the CP Airleg af- : the well-balanced : TUNNEL DRIVING — 
fords themaximumdrillingeffi- : CP-34 Stoper gets more : the CP-SON Drifter combines 
ciency obtained when using Tung- : advance every raise round. ‘ : strong rotation and fast hitting 
sten-Carbide bits. Available in at- : Because it has just the right : action and correct foot-pound blow 
tachable types for conversion of : piston speed, foot-pound blow, : for maximum penetration with 
standard sinkers to airleg operation and : rotating speed and feed pressure, : Tungsten-Carbide bits. And it’s ideal 
in integral types for production drilling. : it gets the most service and footage : when used with the CP Air 
And in feed lengths of 36” and 48”. : from Tungsten-Carbide bits. : Actuated G-600 Drill Jumbo. 


Also Available. Skid Mounted Diamond Core Drills for Exploratory 
Drilling, and a complete line of pneumatic tools and portable or 
stationary air compressors. 


PNEUMATIC TOOLS © AIR COMPRESSORS © ELECTRIC TOOLS © DIESEL ENGINES © ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS © AVIATION ACCESSORIES 
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Within the frame of this streamlined loco- 
motive are two 190 HP motors ... a pair of 
giant muscles to power Jeffrey’s 27-ton four- 
wheel model. 


These exceptionally large-capacity motors, each 
with ventilating blower, are ideal for the tough- 
est and longest hauls because of high thermal 
capacity. 


The largest four-wheel locomotive in coal mine 
use today, this unit has a rated drawbar pull 
of 13,500 pounds at speed of 10.8 MPH. Haul- 
age on level track with clean, dry rail is 675 
gross tons, without use of sand. 


A long wheelbase, transverse equalizers, hy- 
draulic snubber, and overall balanced design 
give an easy Pullman ride that motormen 
appreciate. It hugs the rails even on bad track. 


Get mine locomotive catalog 836 by writing 
Mining Sales Division, Jeffrey Manufacturing 
Co., Columbus 16, Ohio, 


... look here and see why! 


OTHER FEATURES: 
@ Ten-step, straight parallel acceleration with full 
electro-pneumatic contactor control. 


@ Nine-step dynamic braking. Controller handle is 
turned clockwise from “‘off’’ for motoring and 
counter clockwise for dynamic braking. 


@ Straight air brakes, air sanders, air horn. 


Roller bearing journals and motor axle suspension. 


@ 32-volt battery operated control and headlights 
. .. both are effective even if power fails or trolley 
leaves wire. 


@ Automatic couplers, 


DIMENSIONS: 
Minimum track gauge 42" 
Height (exclusive of trolley)............. 42” 
Height (trolley locked down)............. 49” 
Width (for 42-48” gauge track) ......... 84” 
Length (exclusive of couplers)........... 23'4" 


GyEFFREY 


MINING @ CONVEYING e PROCESSING EQUIPMENT 
TRANSMISSION MACHINERY ee CONTRACT MANUFACTURING 
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Separan 2610 


GREATLY IMPROVES FILTRATION 


Above picture shows thin cake formed on filter with untreated 
solids. Cycle includes 15-second cake formation and 45-second 
drying time. 


During the same cycle, a much thicker cake is formed by treat- 
ing with 0.15 lb. of separan 2610 per ton of dry solids 
present. 


New flocculating agent speeds up filtration 
and settling rates, brings many other 


improvements to liquid-solid separations 


1 THE DOW CHEMICAL COMPANY I 
; Dept. TS 789E-1, Midland, Mich. 
Please send me information and a trial sample of SEPARAN 2610. 
| Name 
| 

Company. = 
Address. 
| 
City State. a 


you can depend on DOW CHEMICALS 


Prove to yourself the advantages of Separan* 2610 in filtration. 


1. 
2. 
3. 
4. 
5. 


Increased cake size 

Decreased cake moisture and better washability 
Easy to handle and less dusty cake 

Less material loss in filtrate 

Effective over wide pH range 


Prove to yourself the advantages of Separan 2610 in settling. 


2. 
3. 
4. 
5 


Up to 40 times faster settling rate 
Increased overhead clarity 

Less materials loss in overhead 
Reduced cost in acid and alkaline media 
Increased plant capacity 


SEPARAN 2610 is highly effective in these industries: 


Uranium e Foundry Sand 

Clay e Coal 

Borax e Phosphoric Acid 

Cement e Iron Ore and Taconite 
Alum e Industrial Water, and Waste 
Potash e Miscellaneous Metals 


*Trademark of The Dow Chemical Comp: ny 
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JOHN A. ROEBLING’S SONS CORPORATION, TRENTON 2, N. J. RANCHES: ATLANTA, 934 AVON AVE. + 


ROOSEVELT RD. « 


FISHER BLOG. 


* HOUSTON, 6216 NAVIGATION BLVD. « 
1920 €. 2ND ST. « 
CHEYENNE ST. « 


1105...YES, ELEVEN -O-FIVE 


is the new-strength wire in Roebling’s 


wire| ROPE 


AS SIZES and constructions go, Royal Blue is like the ropes you have 
used until now... but the likeness ends there. 


Royal Blue is made of Roebling’s new 1105 wire, the strongest, 
toughest wire developed up to now for use in any wire rope. 


Royal Blue Wire Rope is as enduring 
as the wire from which it is made. 


Write us for full facts on Royal Blue 
Wire Rope, or contact your Roebling 
distributor. 


ROE BLING 


Subsidiary of The Colorado Fuel 
and Iron Corporation 


BOSTON, 51 SLEEPER ST. «+ 
CLEVELAND, 13225 LAKEWOOD HEIGHTS BLVD. « 


CINCINNATI, 3253 FREDONIA AVE. « 
LOS ANGELES, 5340 €. HARBOR ST. + 
PHILADELPHIA, 230 VINE ST. © SAN FRANCISCO, 1740 !I7TH ST. * 
EXPORT SALES OFFICE, 19 RECTOR ST., NEW YORK 6, N.Y. 


NEW YORK, 19 RECTOR ST. 
SEATTLE, 900 1ST AVE. S&S. 
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CHICAGO, 5525 w. 
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* GOESSA, TEXAS, 
* TULSA, 321 WN. (FI 
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Here is a light, fast, efficient drill which is proving its 
worth daily in many mines. 


It weighs only 25 Ibs. without hoses. The A9A is housed 
in a strong, light aluminum casting for long-life service. 
Hoses are light and easy to handle. Hose connections 
(just two) are on rear of drill housing on centerline 
with handles, giving good balance for easy operation. 


The AQA is fast. As many as fourteen 1 54” diameter 
holes, 9 feet deep, have been drilled in a five minute 
period. Amount of pressure applied to conveniently 
located operating lever along side of one handle reg- 
ulates variable auger speed. Valve design returns 
A9A to free flow instantly when handle is released, 
stopping drill. 


The A9A has an axial piston type hydraulic motor, 
chosen because of its superior efficiency. Drill can be 
adapted to most cutters, loaders, roof drills etc. having 
a suitable hydraulic system by adding hydraulic power 
take-off. The A9A will operate satisfactorily with pres- 
sures of 900 to 2000 PSI with 12 to 20 gallons of oil 
per minute, and with a minimum oil tank capacity of 
20 gallons. 


Write to Mining Sales Division, The Jeffrey Manufacturing 


GQyerrFREY 
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The Mills Grind Fine 


AS was to be expected with 1955’s higher level 
of industrial activity, the coal mines of the na- 
tion are turning out more tons of coal than they 
did last year. Cumulative production to the end 
of July was nearly 43,500,000 tons greater than 
in the same period of 1954. 

But coal prices are still far out of line with 
those of other industrial products. Average 
mine realization in 1948 was $4.99 and in 1954 
it was only $4.82. In the fore part of 1955 it 
was, if anything, still lower. When a coal man 
talks of ‘‘realization,’’ he means the total dol- 
lars received divided by the total tons produced. 


Number 8 


Operators in one heavy producing section of 
the country lost 15 cents on each ton of coal 
they mined last April, despite the fact that pro- 
duction was up 22 percent from 1954. 

Coal is caught in the squeeze between an un- 
naturally low selling price and inflated costs for 
labor and supplies plus heavy expenditures for 
capital equipment and high freight rates that 
adversely affect its competitive position. 

Several factors are responsible for forcing 
down the sales price of coal. First is the prac- 
tice of selling natural gas at less than cost— 
and for inferior uses. Second, the dumping of 
foreign residual fuel oil, the waste product of 
overseas oil refineries, on our eastern seaboard. 
Third and perhaps the unkindest cut of all, are 
the coal purchasing practices of our Govern- 
ment-owned electric power plants. When they 
buy coal at distress prices, they set the level at 
which privately owned utilities must buy if they 
are to compete. 

The industry has done a remarkable job in 
lowering production costs through mechaniza- 
tion and increased efficiency. It has absorbed 
the series of pay hikes and welfare fund royal- 
ty increases that place coal miners among the 
highest paid industrial workers. It has ab- 
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sorbed each turn of the inflationary spiral that 
affects all materials and supplies. It has ab- 
sorbed all these and still lowered production 
costs and increased output per man employed. 

Are such prodigies of efficient production to 
be penalized? 

The Federal Government has recognized the 
importance of the Coal Industry to the national 
wellbeing and security. The Cabinet Commit- 
tee on Energy Supplies and Resources has made 
certain recommendations that would alleviate 
conditions under which coal mining is laboring. 

The Office of Minerals Mobilization has been 
established to see that the basic minerals and 
the productive capacity needed for our mobili- 
zation base are made available. Here is coal 
being ground into dust between the millstones, 
and helpless to do more for itself. Let OMM 
get to work on this problem before it is too late. 


C'mon In 
EVER since its organization in 1910, the U. S. 
Bureau of Mines has assisted and encouraged 
the holding of First Aid and Mine Rescue con- 
tests. Such contests stimulate interest in mine 
safety work and encourage the training of 
qualified men who can be called on when needed. 

Over the years the Bureau has helped con- 
duct 16 national and international contests with 
teams coming to compete from as many as 20 
states, Canada and Mexico, and from all 
branches of the industry. No contests were 
held between 1930 and 1950. In the 1950 con- 
test only 16 first aid teams from four states 
competed. In 1951 there were 55 first aid teams 
and 14 mine rescue teams from 10 states. In 
1953 there were 47 first aid and again 14 mine 
rescue teams from nine states. Since revival 
of the contests the competing teams, without 
exception, have come from the coal mines of the 
country. The 1955 Contest will be held in 
Knoxville, Tenn., October 10 to 12 and this year 
for the first time metal miners are entering. 
American Zine Co. of Tennessee will have both 
first aid and mine rescue teams in the contest. 
The Tennessee Copper Co. has entered two first 
aid teams and a mine rescue team. 

This is good. It is hoped that even more 
teams from the metal mining and industrial 
minerals field will compete for the Congressional 
Plaque and the hundreds of other prizes. 

Don’t let this be solely a coal contest—metal 
miners and industrial mineral producers should 
get in the swim too. 
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- Scientific Mining Increases Profits 


Application of Theory 


FOR the past decade, management 
has had its nose right on the grind- 
stone with clear-cut objectives. This 
started with the World War II years, 
when staggering production goals and 
increased productivity were the im- 
portant aims, when our nation’s life 
was in jeopardy. Since the war peri- 
od, management has been carrying 
out a host of “deferred projects,” 
most of which had been held up by 
the war, when companies had little 
freedom to rebuild, modernize, ex- 
pand, or diversify their business fa- 
cilities. 

To engineers in mining, the pro- 
grams of the past decade have been 
challenging, to put it mildly. On the 
other hand, these programs have been 
so specific and all-consuming, engi- 
neers have had little opportunity to 
stand off and analyze the whole. In 
fact, the engineer in the mining in- 
dustry has become so channeled by 
direct assignment over a long period 
of time that he may fall heir to the 
same criticism so frequently leveled 
at him in years prior to the last war. 
Management was prodding him for a 
searching, perspective analysis of its 
operations, and for near miracle equip- 
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Tillie the Toiler sports a new control cab 


Aided by the Intuition Born 


Economy and Productivity 


By THOMAS M. WARE 


Vice-President, Engineering Division 
International Minerals & Chemical Corp. 


ment design innovations, to get yet 
more cost reduction to meet competi- 
tion. 


A Pause That Refreshes 


This decade of almost completely 
channeled assignment is about at an 
end. The need for original contribu- 
tion is back in the engineer’s lap as 
a prime area of opportunity. To get 
back that knack for a newer approach, 
to turn out really important cost 
savings ideas, we need to stand back 
once more and look at the whole— 
and not only at mining, but at its 
related areas of activity as well. If 
engineers are to be of maximum use- 
fulness to their industry, they ‘eed 
to ask a lot of deep and searching 
questions about the whole, the rela- 
tionship of its parts. Call it a pause 
that refreshes, or more explicitly, a 
period of thinking with thought-pro- 
voking methods of analysis. To dare 
to think differently, and to shun time 


of Experience Increases 


worn grooves—is bound to provide a 
refreshing, rewarding experience. 

It is always a pleasure to visit an 
old-time miner’s offices because, not 
only does it have a friendly feel, but 
invariably it has some pictures de- 
picting yesterday’s methods. These 
pictures make us more aware of the 
really important gains in mining 
methods and equipment changes. They 
focus attention on the principal gains 
which are the “building blocks” io- 
day’s engineers must use as a starter. 
In short, these pictures not only warm 
the soul with appreciation of today’s 
improvements, but they always in- 
vite one to take a crack at further 
advances in engineering, a true chal- 
lenge. 

It’s not easy to enumerate the 
principal gains made in mining and 
arrange them so that they will gen- 
erate any new ideas. Development 
of wholly new equipment to meet the 
challenge of higher labor costs; de- 
velopment of bigger and bigger equip- 
ment with higher and higher capac- 
ities; the trend to greater mobility 
and flexibility; the great abundance 
of low cost electric power; the value 
of highly specialized technology as 
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developed by other industries that 
can serve the mining industry; the 
increasing demand for mine products; 
and the up-grading of labor and its 
living standards. These are just a 
few principal pillars for modern think- 
ing in the mining field. All are right- 
fully classed as big gains—but for 
yesterday only. These are what we 
start with today! 

At International Minerals & Chemi- 
cal Corp., we have directed most of 
our efforts, in searching for new im- 
provements in mining technology, 
towards the Fhosphate Minerals Di- 
vision, which operates three large 
open pit strip mines in Florida. Al- 
ready acknowledged to be the lowest 
cost mining methods known these 
mines utilize large draglines which 
dig over 28,000,000 cu yd of over- 
burden and matrix per year. Inter- 
national owns and operates five large 
draglines, the newest of which is a 
Bucyrus-Erie 1250B, with a 235-ft 
reach, and a 26-cu yd. bucket—we call 
it the “Super Scooper,” she succeeds 
our well known “Bigger Digger.” 


Human Engineering 


At the American Mining Congress 
Cincinnati Coal Meeting, it was point- 
ed out that we felt it well worthwhile 
to take a long look at any piece of 
machinery that cost well over $1,- 
000,000, and was operated by one 
man! Here was our first try at the 
fresh perspective approach. First, 
we looked at our dragline operator’s 
performance responsibilities and de- 
eided that in machines of this size 
and cost, some thought should be 
given to adapting the machine to the 
man. We wanted to do everything 
possible to make it easier for the man 
to get better performance from this 
$1,000,000-plus machine, and also to 
improve his yields from the valuable 
ore deposit which he was to dig. 
Further, there was more cost saving 
leverage to be gained through plant 
operating efficiency, since the drag- 
line feeds a multi-million dollar bene- 
ficiation plant, which in turn estab- 
lishes some of its own mining re- 
quirements. 

The long list of improvements which 
are important considerations in adapt- 
ing the machine to the man, so that 
he can do a safer, more precise job 
with instinctively directed motions 
that come naturally, do not need to 
be repeated here. This approach to 
equipment design is important to the 
mining industry, however, and en- 
couragement needs to be directed 
towards voluntary modification by the 
manufacturer. 

There are few mine operators who 
have a $1,000,000 machine-man op- 
portunity for improvement such as 
we had, who therefore could afford to 
do this type of investigative design 
and development work. Further, we 
had the staff capabilities, an out- 
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standing source of machine tool shop 
services, and we knew just the right 
consultants needed to carry out this 
project with minimum delay. We 
couldn’t afford to wait for traditional 
shovel manufacturers to translate our 
competitive urge into their own areas 
of competition for machine-purchase- 
preference, and then to wait for the 
end results to get to us after full 
production design testing. 

There are, however, innumerable 
opportunities, across the board, which 
can be considered to be “exclusively 
reserved” by manufacturers of mining 
equipment, opportunities to do the 
same thing to their labor saving 
equipment, where mine equipment 
costs range from $100,000 down. Such 
a cost area is usually prohibitive of 
development by the mine operator 
working alone. Continuous miners, 
jumbo drill units, undercutters, load- 


controls should come to an end. There 
are still some manufacturers who need 
help to see this point. They need 
some better appreciation of the oper- 
ator’s problems and cost improvement 
opportunities. This is the new per- 
spective that the mining engineer 
must supply. Sales are made on 
a service-to-buyer relationship, and 
manufacturers sometimes need en- 
couragement from engineers who have 
a fresh outlook, who can point out 
the savings opportunities, the per- 
formance improvement advantages. 
We would still be driving black Model 
T’s if it weren’t for engineers alert 
to customer needs! 

When use of this new perspective 
approach to engineering was first 
publicized, it couldn’t be said that 
this work had paid off. Studies to 
prove such work, no matter how clear 
the logic and analysis may be, are 


Pictures of yesterday's mining methods and equipment point up the progress we 
have made 


ers and even the large off-highway 
type of trucks, scrapers, shovels, etc., 
with few notable exceptions, can all 
benefit by this newer perspective on 
the man-machine relationship. 


A Fresh Perspective 


There is no intention here to de- 
tract from the long standing alliance 
that has existed between the mine 
operator, the mine equipment sup- 
plier and the manufacturer. It would 
not have been possible to develop 
much of today’s new equipment such 
as the continuous miner and the 
jumbo drill units, without these work- 
ing relationships. What is needed, 
however, is a more effective working 
relationship. The mining engineer, 
using a fresh perspective approach 
to his mining problems, can contribute 
a great deal here to continue the his- 
torically downward trend of unit cost 
of mining. 

It’s only logical that the day of the 
brute force type of Stutz-Bearcat 


often quite difficult. Fortunately, In- 
ternational gave the engineering de- 
partment full rein to carry out ex- 
haustive studies on the man-machine 
relationship in the design of a new 
dragline control cab and we now have 
definite evidence that this project is 
paying off. 


Another New Frontier 


At International we have done some 
more work with our draglines that 
should be of great interest to the min- 
ing community, more new work along 
the frontiers of engineering. We 
made an operations research analy- 
sis of dragline digging methods. This 
was our second try at the perspec- 
tive approach. This will also lead 
back to the manufacturers and his 
equipment design, although it is such 
a new and interesting development 
that we have not yet had a chance to 
assess it sufficiently to report com- 
pletely on it. We know that this new 
development is giving lower costs, 
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The process entails some complicated 
mathematics 


just as we know this about our other 
development, the new dragline cab. 

Studies of the dragline not only 
sought to improve the control sys- 
tem of these large draglines, but they 
showed how sensitive we should be to 
the operating efficiency requirements 
imposed by such a capital investment, 
even should the machine be adapted 
perfectly to the man. In other words, 
supposing the ideal cab and controls 
were developed, what next? 
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The problem started very simply: 
upon an awareness of man-machine 
hours of availability and use. In this 
case, the capital investment was so 
high that maybe we should bring our 


Optimum machine utilization depends 
thinking into sharper focus by think- 
ing solely in terms of machine-sec- 
onds. Then came another question: 
Shouldn’t an investment like this op- 
erate under fairly rigid assignment 
to task? Surely this isn’t the city 
steam shovel that puts on a show for 
the spectator, it’s a deadly serious 
cost situation and each swing is very 
important. 

Then the questions began popping 
up one after the other. How many 
swings does a typical machine make a 
day, roughly 1500? That’s quite a lot, 
especially times 365 days per year! 
Should this dragline be allowed io 
walk just any old distance when it 
moves; shouldn’t there be an optimum 
distance for it to move up on a work- 
ing face? How long does it take to 
move, anyway, and what proportion is 
this to the working cycle, how re- 
lated? What about the effect upon 
angles of swing—the angles to re- 
move overburden, the angles to move 
matrix? How about moving the hy- 
draulic sump to a better position? 
How about moving these sumps more 
often? How wide should a cut be, 
even if we’ve never dared question this 
before, since it had been established 
by other operating requirements. 

We knew we had something here, 
when there were few questions that 
could be answered directly with the 
positiveness which we sought in the 
answers to these questions. Even so, 
all the answers were rule of thumb, 
born of time-honored experience. 
Don’t depreciate this accumulation of 
fine experience, yet, to the inquisitive 
mind, out for a new approach to min- 
ing improvement opportunities, this 
type of finding is always like waving 
a red flag—a signal to dig into the 
matter. 
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The result is a chart showing how the factors contributing to dragline performance 
are related 
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Operations Research 


Fortunately, we had very capable 
consultants working with us on our 
dragline control system. As it turned 
out, these people had _ exceptional 
mathematical abilities. The problem 
was to establish quantitative relation- 
ships between all of the factors which 
went into the digging operation, and 
it was to be solved by the most capable 
mathematicians, and by the most mod- 
ern high-speed calculating equipment 
known. Dunlap and Associates of 
Stamford, Conn., handled this job all 
the way, from involved time studies 
to plotting the results so that they 
could be used. M.I.T.’s_ whirlwind, 
electronic digital computer, with its 
fantastic range of performance and 
speed, did the bulk of the mathema- 
tics. 


Frankly, we did get into a theore- 
tical study of the dragline operation. 
There was a “formula” developed cov- 
ering dragline digging methods that 
involved the use of triple integrals, 
and a dozen different parameters— 
parameters being factors in the sense 
that they are complicated by a range 
of characteristics all their own, so 
that they can’t be put down in simple 
x-y-z form. The mathematical equa- 
tion, as expressed, takes several 
sheets of paper, and to get answers, 
the M.I.T. computer had to solve this 
intricate affair over 150,000,000 times, 
something like a 300 man-year com- 
puting task! In the end, we think 
that we may have been the first to 
have solved such a problem, involv- 
ing so many unknowns, this being 
quite a feat in itself among mathema- 
ticians. 

Unfortunately, at this time not all 
of the factors, parameters, the equa- 
tion that was developed, nor the de- 
tailed results can be revealed, since 
this has become a valuable property 
of International, developed at expense 
to the corporation. But, a few of the 
results can be mentioned as they re- 
late to the theme of this article to 
prove the value of a fresh perspective 
to develop new approaches to mining 
methods for lower costs. 


Window Into the Future 


This was an operations research 
type of problem. It used today’s, up- 
to-date scientific methods both in the 
approach to the problem and in the 
methods of its solution. The think- 
ing in this work was different, and it 
not only came about as a result of a 
new approach to the mining methods 
question, but the results themselves 
have been equally productive of new- 
er thinking about the dragline opera- 
tion. It’s as if we have a new window 
cut into a wall behind which there 
had been many unknowns. We now 
have a new tool with which to work. 
Determining the shape of the dig- 
ging pattern to get optimum equip- 
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ment performance; setting equipment 
performance standards; synthesizing 
of operating methods for cost com- 
parative purposes; determining future 
equipment design dimensions and 
characteristics, and many other op- 
portunities now exist for our mining 
engineers. Just the mere advantage 
of being able to have facts at our 
fingertips, in preference to intuitive 
judgment, has meant a lot to us. 


Theory Has Its Place 


Many practical old-timers are fond 
of warning that one should be care- 
ful of theory, that its application can 
get quite expensive and oftentimes 
winds up with spinning wheels and 
without sufficient reward. This is 
good advice. However, I should like 
to admit to my views on the approach 
to the mining methods studies pre- 
sented here, because theory is so im- 
portant to progress if we are to meet 
today’s challenge. It is as though 
one considered the structure of a new 
building with all of its stairways, 
pipes, wiring, and communication 
lines to be the “theory.” “Experience” 


who must put into practice the re- 
sults of this work. Floyd Bowen, 
Manager, and Superintendents “Cap” 
Tillotson and Tom Smith, of the’ Flor- 
ida production staff, have played an 
important part in this development. 
The span of company experience of 
over 61 man-years of phosphate min- 
ing, embodied in this team, aided this 
project by minimizing the time re- 
quired to carry out investigation and 
to put results into practice. It was 
their experience, interpreted through 
intuitive judgment, that helped us to 
keep our goals in sight so that prog- 
ress was made without real setbacks. 
Also, in a large corporation such as 
International, the fine cooperative 
relationship between management 
team in the field and the corporate ex- 
ecutive staff group which originally 
sparked this research, deserves spe- 
cial mention. These relationships are 
important to the success of such an 
undertaking. Every step of the way, 
they showed how much this project 
just naturally belonged as a part of 
our operations, a feature which con- 
tinually supplied the courage to per- 


One man on a million-dollar dragline must keep a multi-million dollar plant going 


fills in this structure to make this 
building livable and useful. 

Operations research is like many 
other new developments that have 
come out of the past war to become 
useful to business. The machine tool 
industry has been one of the chief 
beneficiaries of operations research, 
but there is no reason why this science 
should not find wide application to the 
mining industry as well. Operations 
research has a valuable place from 
prospecting through mining, flotation 
and on into many other areas of man- 
agement decision. This is especially 
true where quantitative measurement 
is needed to establish true values for 
decisions. We have found that this is 
one of the newest tools to give the 
engineer a clear perspective of the 
job, the relationship of the parts to 
the whole. 

Progress such as we are making in 
operations research, however, would 
not be possible if it had not been for 
the continual encouragement and co- 
operative assistance from the experi- 
ence men in the Phosphate Minerals 
Division, men who have not only been 
involved in these studies, but men 


severe in spite of obstacles encoun- 
tered. 


Conclusion 


These two new developments at In- 
ternational, aimed at lower costs 
through the use of two newly devel- 
oped sciences, have proven to our 
company that there is real opportu- 
nity for the engineer along the fron- 
tiers of engineering. We have found 
that human engineering and opera- 
tions research have both definitely 
contributed to improved dragline op- 
erating efficiency. But what seems 
more important to us has been the 
satisfaction that goes with pushing 
out these frontiers of engineering to 
new limits. Specifically, what has 
been done at International’s phos- 
phate operations can be applied else- 
where to the mining industry. And 
while the beginnings of these two 
new frontiers in the mining industry 
have been modest at International, we 
think that ultimately these new meth- 
ods should lead to considerable econ- 
omy with increased productivity, that 
in time this will prove to be of real 
value to our industry and nation. 
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Mechanical loading in high coal 


Mechanical Mining in Thick Seams 


Pitching Coal Seam Up to 17 Ft Thick Under Heavy 
Cover Presents Special Mining Problems 


By R. J. BOWEN 
Mine Engineer 
Columbia-Geneva Steel Division 
U. S. Steel Corp. 


COLUMBIA-GENEVA Steel Division 
of United States Steel Corp. operates 
the Columbia and Geneva Coal Mines 
in Carbon and Emery Counties, Utah, 
for the purpose of supplying coking 
coal to its steel plants near Provo, 
Utah. The mines are approximately 
35 miles southeast of Price, Utah, and 
are served by the Carbon County Rail- 
way, operating between the mines and 
the Sunnyside branch of the Denver & 
Rio Grande Railway. Paved roads con- 
nect both mines with Highway 50 and 
6 about 10 miles away. 

Columbia Mine was opened in 1924 
to furnish coking coal to the blast fur- 
nace at the Ironton Plant of Columbia 
Steel Co. near Provo which, inciden- 
tally, was the first successful blast 
furnace operation in the State since 
the pioneer endeavors at Cedar City 
from 1850 to 1883. The Columbia Mine 
was acquired by Columbia Steel Co., a 
subsidiary of United States Steel 
Corp., in 1930 and was mechanized 
with track-mounted equipment in 1938. 
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Geneva Mine at Horse Canyon was 
opened in 1942 and was subsequently 
developed with track and_ shaker 
equipment for shaker mining by the 
Government’s Defense Plant Corp. 
The purpose of this venture was to 
furnish coking coal mainly for the 
Geneva Steel Works, which was then 
under construction by the Defense 
Plant Corp. at Geneva, Utah. The 
Government continued to operate 
Geneva Mine until it was purchased 
by U.S. Steel Corp. along with Geneva 
Steel Works in 1946. Since that time 
track and shaker mining machinery in 
both mines have been replaced with 
off-track mobile equipment. 


Geology and Seam Conditions 


The coal field is known as the Book 
Cliffs. It is contained in the Black 
Hawk Formation of the Mesa Verde 
Group, which is Upper Cretaceous in 
age. At the location of the mines 
there are two seams, the Lower and 


the Upper Sunnyside. All production 
comes from the Lower Sunnyside, 
which in general is 14 ft thick with 
local variations, and ranges from eight 
to 16 ft. The Upper Sunnyside is from 
two to three ft thick and is most com- 
monly found two to three ft above the 
Lower Sunnyside. This separation, 
however, varies greatly. In some 
places it may be as much as eight ft, 
while in other areas the two seams are 
together, making a total thickness of 
17 ft. Again, in some areas the Upper 
Sunnyside seam is nonexistent. The 
exposed seam in most places has 
burned, forming red stained rocks high 
on the face of the Book Cliffs. 

The seam pitches 11 to 20 percent 
to the east under rough mountainous 
terrain. Depth of cover over present 
mine workings ranges from 200 to 
2500 ft. The seam persists, however, 
to unexplored depths. In addition to 
the adverse effects of steep pitches, 
the beds are displaced by numerous 
faults. There is no regular pattern or 
system apparent in this faulting, 
which has had an unpredictable in- 
fluence on the layouts and development 
of the mines. Mining districts are 
often bounded by the faults and the 
mining plans are made in accordance 
with them insofar as they are known 
and can be projected. 

The immediate stratigraphy has an 
important bearing on mining the 
Lower Sunnyside seam, which rests 
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on a hard firm sandstone approxi- 
mately 50 ft thick. This, in addition 
to six in. of hard high sulphur coal 
which is left on the bottom, forms a 
good roadbed for off-track mobile 
equipment. The rock between the two 
seams changes in both thickness, com- 
position, and character of bedding. 
Thus roof conditions change abruptly 
making it necessary to rely on expe- 
rience in deciding the degree of roof 
support over and above minimum 
standards. The main roof above the 
Upper Sunnyside is most often com- 
posed of sandstone laminated with 
thin carbonaceous shale bands. 

Coal from both mines is unwashed. 
The only cleaning received is from 
hand picking within the mine and at 
the tipple. To date the ash and sul- 
phur contents have been reasonable 
and are currently running approxi- 
mately 7.4 percent and one percent, 
respectively. However, as the mines 
extend more rock bands are being en- 
countered and washing will become 
necessary at some future time. 

The mines are relatively dry. At 
times during dry seasons the mine 
drainage has to be supplemented in 


the Columbia Mine to furnish sprin- 


kling needs. The Geneva Mine pumps 
approximately 100 gpm normally in 
excess of sprinkling needs; however, 
this may vary according to annual 
fluctuations in precipitation. 

Power is purchased from Utah 
Power & Light Co. at 44,000 v. It is 
stepped down to 4160 v at Columbia 
and to 2300 v at Geneva Mine for dis- 
tribution to the underground substa- 
tions located near the respective load 
centers. At these substations the 
power is converted to 275 v d-e for 
haulage and district mining use by 


AUGUST, 1955 


The thick seam suggested machines with a wide range of manipulation 


Even tamping can become a problem 


either ignitron rectifiers or motor- 
generator sets operating in parallel. 


Mining Plan at Geneva 


Since methods and equipment are 
the same at Columbia and Geneva 
Mines, further reference will be to 
Geneva Mine. 

Ventilation of Geneva Mine is in- 
duced by three 84-in. axial flow fans 
operating as exhausters. At the pres- 
ent time these fans are expelling a 
combined volume of 600,000 cfm at an 
average pressure of 1.4 in. water 
gauge. The mine is classed as non- 
gassy, but the same precautions are 
taken as though it were gassy. 

Geneva Mine was opened by strike 
entries driven into the outcrop at its 
intersection with the bottom of Horse 
Canyon. These entries were extended 
both to the north and to the south. At 
1000 ft from the south portal the main 
slope was driven to open the mine at 


depth. From the slope, strike entries 
were driven at intervals of one-half 
mile. This plan of development con- 
templated a layout for the raise dis- 
tricts to accommodate shaker conveyor 
mining. Haulage by locomotives along 
the strike entries terminates at the 
slope, where the coal is dumped from 
the cars by two rotary car dumpers 
and discharged onto a 54-in. belt con- 
veyor, which transports it to the sur- 
face transfer house. The coal is there 
reduced to 7 in. by 0 by a primary 
double roll breaker. A 48-in. belt con- 
veyor then transports it the 0.6 of a 
mile to the tipple. 

Men and materials are transported 
to and from the lower points of the 
mine by a 500-hp hoist. The hoist also 
hauls the coal from below the second 
level to the rotary dump stations. 

Two mining layouts are in use at 
Geneva Mine. They are distinguished 
by the method of approach and are 
locally known as the raise or dip dis- 
tricts, depending on the type of haul- 
age. The raise districts are developed 
up the pitch from the main strike 
entries with belt conveyor haulage to 
the main motor road. The dip method 
uses locomotive district haulage from 
rope terminals or partings off a slope. 
The general progress of development 
is down the pitch. 

Advantages and disadvantages of 
the raise district compared to the dip 
district are numerous, involving the 
relative merits of belt versus car haul- 
age, which at Geneva Mine are influ- 
enced by the pitch of the seam and 
faults. A combination of the two 
methods has offered advantages to 
date. Although belt district haulage 
down the pitch is efficient and safe on 
the steep grades, delivery of materials 
is slow and cumbersome. 


Contend With Steep Grades 


The same conventional trackless 
mobile equipment is used in both raise 
and dip districts. The ordinary ma- 
chinery complement for an operating 
unit consists of: one rubber-tired cut- 
ter with mounted hydraulic coal drill, 
one large crawler-mounted loader, two 
seven-ton capacity shuttle cars, and 
auxiliary equipment such as elevating 
conveyors, portable high pressure rock 
dusters, stub-end breakers, etc. Here 
again natural conditions have a great 
influence on equipment requirements. 
Until recently the most powerful 
shuttle cars available were grossly 
underpowered. 

The steep grades also require more 
braking features and power than is 
ordinarily provided as standard by 
manufacturers. Reliable dynamic and 
mechanical braking are essentials on 
shuttle cars. Loaders and cutters must 
have convenient quick-acting mechani- 
cal emergency brakes capable of stop- 
ping and holding the machine on 
grades up to 20 percent. In addition 
to adequate braking the machines 
must have the power to tram up or 
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down the pitches at reasonable speeds 
to avoid delays. It often happens that 
when there is enough tramming 
power, traction is insufficient, espe- 
cially with loaders and cutters. There 
is little difficulty in this respect with 
the four-wheel drive shuttle cars. 


Method of mining in raise districts 


The thick seam suggested specifica- 
tions for higher manipulating ranges. 
For example, some of the cutting ma- 
chines are capable of cutting level, 13 
ft above the floor line. Also recent 
cutters purchased are equipped with 
‘bugdusters and self-spotting coal drills 


capable of drilling a nine-ft hole. This 
machine enables the operator to cut 
and drill a high face with little ex- 
posure to his assistants. This machine, 
in addition to the safety advantage 
just mentioned, leaves cleaner kerfs 
and reduces the drilling time to ap- 
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Dip districts are mined according to this plan 
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proximately one-half that required by 
the ordinary machine with four-ft 
drill range and no bugduster. The 
extra man required to niche the face 
to facilitate collaring the holes, change 
augers, and shovel bugdust has been 
eliminated. 


Roof Problems 


Roof bolting as an aid to roof sup- 
port is increasing in scope. This is 
especially true in pillar mining where 
the immediate roof members are 
pinned to reduce weakening until the 
expected coal recovery is accom- 
plished. Trials have been made io bolt 
top coal, but in pillar places this has 
not been successful. When the weight 
comes the coal either spalls out from 


ing seven tons of pull are normally 
attained. 


Pillar Recovery 


A balanced system of room and pil- 
lar mining is now practiced. Roof 
control, insofar as natural conditions 
will permit, is accomplished by keep- 
ing solid blocks of coal near the work- 
ing area and maintaining the cave line 
at 45° to the strike. All entries, rooms 
and cross-cuts are on 80-ft centers or 
multiples of 80 ft to furnish a sys- 
tematic pattern for both advance and 
pillar work. Rooms are driven 18 ft 
wide and slough to about 20 ft. Pillars 
are split so that all are approximately 
60 ft by 60 ft in size before they are 
split again in final extraction, leaving 


down in advancing the rooms or pillar 
splits. Props are generally sufficient 
although cross-barring has often been 
necessary to hold the rock band and 
Upper Sunnyside coal seam. Recently 
roof bolting has become a valuable aid 
in top coal and pillar recovery. This 
practice is expanding as roof bolting 
machines capable of bolting at these 
heights are provided. 


Bench Mine in Places 


In some districts, especially under 
heavy cover, the ribs of the openings 
slough badly. To reduce this hazard 
the entries or rooms are driven in the 
top portion of the seam with bolts 
providing the main means of roof sup- 
port. The remaining coal is then re- 
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Various types of roof bolts and bolting systems have been tried 


around the bolts, or along the ribs 
until there is little if any strength in 
the remaining top coal beam. Actu- 
ally, in some cases the top coal had to 
be taken down or timbered with cross- 
bars after roof bolting. Therefore, in 
the mining places the practice is to 
bolt the rock band between the iwo 
seams. This normally requires a six-ft 
bolt to anchor in the main roof, 
although local variations may require 
bolt. lengths from four to nine ft. 
Many different type roof bolts have 
been tried, but the one giving the 
most consistent satisfactory results 
has been the one-in. diameter split- 
wedge type. In bolting, a hard, firm 
rock member is selected for anchor- 
ing. A 1%-in. hole furnishes the best 
anchor. Tests show that with 300 ft 
lbs of torque, anchorages withstand- 
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two curtain pillars 60 ft by 20 ft. 
These are further reduced to triangu- 
lar-shaped stumps, generally small 
enough to crush under the accumulat- 
ing weight of the advancing cave. 
However, if in the opinion of the su- 
pervisor they are too large and may 
hinder caving, they are drilled and 
shot to further weaken them and 
thereby induce caving. Some develop- 
ment cross-cuts are on 45°. This is to 
reduce the adverse grade against the 
shuttle car haul from the lower entry 
which is used as a return aircourse. 
Recovery of top coal lends its spe- 
cial problems. At best there is always 
some loss and as much of it is recov- 
ered as is consistent with good judg- 
ment in safe mining. When the top 
coal is fractured, or the accumulating 
weights cause it to yield, it is taken 


covered by cutting and shooting up 
the bottom, starting up the pitch to 
get to the floor of the seam quickly. 
To date several development entries 
have been driven off bottom, but only 
one district is using this system, 
largely as an experiment in pillar 
recovery. The results of this experi- 
ment have been most gratifying in 
regard to good rates of production 
possibilities, safety, and coal recovery. 
It happens that this particular district 
is under low cover (850 ft), but the 
same relative advantages, to a greater 
extent, are believed to be applicable 
under heavy cover. It is also believed 
that continuous mining machines can 
be applied to good advantage in this 
off-bottom method with roof bolting 
under the conditions found in Colum- 
bia and Geneva Mines. 
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Accounting for every pound of uranium ore mined is important 


Keep Track of Uranium 
Production and Reserves 


Uranium Ore Production and Ore Reserves of Western United States, 
Methods of Compilation, Classification and Calculation 


By HENRY R. WARDELL and MARSHALL E. WATSON 


Chief, Ore Reserves Branch 
Exploration Division 


MAINTAINING a record of uranium 
ore production and reserves for the 
Western States is a task shared by 
the Accounting and Ore Reserves 
Branches AEC in Grand Junction. 
The increasing numbers of uranium 
mines being discovered and shipping 
ore since 1951 have raised problems 
regarding rapid, efficient accounting. 
Accordingly, during the past two 
years these branches of the AEC’s 
Grand Junction Operations Office de- 
veloped a series of periodic ore pro- 
duction summaries initially, and a 
group of quarter-year ore reserve re- 
ports facilitated by the use of punch 
card equipment furnished by Interna- 
tional Business Machines Corp. 
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Grand Junction Operations Office 
U. S. Atomic Energy Commission 


Receive Data Monthly 


Ore receipts and stockpile data are 
submitted to the Accounting Branch 
on a monthly basis by the uranium 
mills and buying stations. Newly dis- 
covered reserves, increases, and oc- 
casionally decreases in reserves al- 
ready developed are forwarded to the 
Accounting Branch by the Ore Re- 
serves Branch in Grand Junction and 
the Denver and Salt Lake Explora- 
tion Branches on a quarter-year basis. 


Companies Supply Drill Data 


The Mineral Deposits Branch of the 
U. S. Geological Survey, the Explora- 
tion Division and branches of the 


Machine Tab Supervisor, Accounting Branch 
Finance Division 


Atomic Energy Commission, and the 
Mining Division of the Grand Junc- 
tion Operations Office contribute ore 
reserves estimates covering U.S.G.S. 
and A.E.C. drilling projects and 
A.E.C, mine leases and mine examina- 
tions for certification to receive the 
initial production bonus, Domestic 
Uranium Program Circular 6. The 
major sources of successful drilling 
data from which ore reserves have 
been compiled during the past two 
years have been the mining compa- 
nies, large and small, engaged in 
uranium exploration, 

From all this material are processed 
one-, three-, and twelve-month ore 
production reports and three-month 
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Fig. 1—Increased numbers of uranium mines complicated accounting job 


ore reserve balances for each active 
mine and each inactive mine with cur- 
rent reserves. Ore production for the 
past quarter-year is subtracted from 
the reserve balance of each property 
at the end of the previous quarter- 
year or from revised reserve esti- 
mates of properties with reserves in- 
creased or decreased during the pe- 
riod. 

The following IBM equipment is 
used in the processing of ore produc- 
tion and ore reserve data: 


(1) Card punch—this machine 
has a keyboard similar to a type- 
writer keyboard and is used to 
transcribe manually source infor- 
mation onto tabulating cards in 
punched hole form. 

(2) Sorter—used to arrange 
cards in sequence according to 
the codes punched in the cards. 

(3) Collator—this machine is 
capable of comparing the codes 
contained in two files of cards 
simultaneously and _ performing 
such operations as merging or fil- 
ing, matching identical items, and 
selecting separately out of two 
files items which are not common 
to both. 

(4) Alphabetical accounting 
machine—all printed reports are 
prepared on this machine. Con- 
tacts through the holes punched 
in tabulating cards initiate elec- 
trical impulses which actuate the 
type bars and counter units. This 
machine prints alphabetical and 
numerical data, one horizontal 
line per tabulating card, simul- 
taneously, with a maximum 
spread of 80 digits per line at the 
rate of 80 cards per minute, a 
printing output of 6400 charac- 
ters per minute. 

(5) Summary punch—this ma- 
chine is connected electrically to 
the accounting machine. When a 
total is printed by the accounting 
machine, a card is automatically 
punched and printed showing that 
total. 
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(6) Calculating punch—this 
machine reads factors from tabu- 
lating cards and will add, sub- 
tract, multiply, and divide as re- 
quired, expressing the result in 
punched holes, either on a card- 
by-card basis or on a summary 
card at the end of a group of 
cards. 


Each Mine Has Code Number 


Each mining claim or group of 
claims is assigned an identification 
code number which is used in all 
processing of ore production and ore 
reserve data. These numbers are as- 
signed in such a manner that arrange- 
ment of a file of tabulating cards in 
numerical sequence will develop al- 
phabetical sequence by claim name. 

The Ore Reserves Branch reports 
to the Accounting Branch changes in 
the reserve balances for previously 
developed properties, and reserve ac- 
counts for newly developed claims. 
These changes may consist of revi- 
sions in tonnage, grade, or any other 
of the numerous classifying codes. 


The cards in the reserve balance file 
are changed to agree with these data. 

A cutoff date for these changes to 
the reserve balance file is established, 
effective prior to completion of the 
recording of a quarter year of ore 
production. The reserve balance file 
at this point is referred to as the 
beginning balance for a quarterly 
processing cycle. 

Ore production for the quarter is 
recorded on tabulating cards, three 
cards for each producing claim. The 
first card records the tonnage, con- 
tained pounds, and grade in percent 
of Uz30xg. The second and third cards 
show the same information for V20; 
and CaCO;. Common to all cards are 
claim name and mining district iden- 
tification codes, among many classi- 
fication codes used. 

The reserve balance file or begin- 
ning balance is maintained in claim 
code sequence for each mining dis- 
trict. The production cards for the 
quarter are mechanically sorted into 
the same sequence. 

In the collating machine, ore pro- 
duction cards which show claim and 
district codes identical to items on the 
cards in the reserve balance file are 
matched in pairs. Production cards 
which do not match reserve balance 
cards are set aside. Reserve balance 
ecards for which there are no current 
ore production cards to match are also 
set aside. This wholly mechanical op- 
eration is performed at the rate of 
240 sortings per minute. The sorted 
cards are thus divided into three cate- 
gories to show: 


(1) Mines with reserve bal- 
ances from which production is 
to be subtracted. 

(2) Mines with production for 
which no reserve balance has 
been reported. 

(3) Mines with reserve bal- 
ances but not in production dur- 
ing the period. 


L_.. WYOMING 


1 COLORADO 


ARIZONA 


Detail of GJED area 


Fig. 2—Areas of activity of AEC exploration offices in Denver, Salt Lake 
and Grand Junction . 
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Fig. 3—Stratigraphice Classification of 
Bedded Uranium Deposits of the 
western United States 


Name of Significant 
Host Rock 


Geologic Age 
of Host Rock 


Bidahochi, Browns Park, 

White River, Wind 

River, Uinta, Wasatch, 

Fort Union (Tongue 

River, Ludlow) ....... Tertiary 
Mesaverde, Dakota, In- 

van Kara (Fall River, 

Cretaceous 
Morrison (Brushy Basin, 

Westwater, Salt Wash) | Jurassic 


Summerville, Todilto Jurassic 
Entrada ...... Jurassic 
Chinle, Shinarump ... Triassic 
Cutler, Deer Trail ..... Permian- 
Cambrian 


Dripping Spring ...... Pre-Cambrian 
Vein type and miscella- 
neous ... 


First, the cards with reserve bal- 
ances from which production is to be 
subtracted are run through the ac- 
counting machine and_ electrically 
connected summary punch. Tonnage 
of ore produced is automatically sub- 
tracted from the total reserve tonnage 
for each claim. This production is 
also subtracted from the indicated 
reserves for each claim. If the sub- 
traction from the indicated tonnage 
results in a credit or negative ton- 
nage, the amount of the credit is sub- 
tracted from the inferred tonnage.! 
Simultaneously, new balance cards 
are created automatically by the sum- 
mary punch machine complete with 
resultant tonnages of ore and other 
coded detail. Groups of three cards 
with beginning reserve balance, 
matched production, and the new re- 
serve balance for each producing 
mine are now placed in the calculat- 
ing punch machine and current grades 
in percent U30g, V20;, and CaCO; 
are computed from net tons and net 
pounds of contained products and 
punched automatically in the new bal- 
ance cards. 

Second, the cards for mines in pro- 
duction with no reported reserves are 
run through the accounting machine 
and a listing of this production by 
claims within mining districts is 
printed and sent to the Ore Reserves 
Branch. 

Third, the cards for mines with 
reserves from which there has been 
no current production are reproduced 
in the summary punch to create a 
duplicate set of cards for the ending 
balance file. This, too, is a complete- 
ly mechanized operation. 

All cards—production, beginning 
balance, ending balance—of the three 
categories described above are now 
arranged by claim codes within min- 
ing districts, and a detailed listing is 
run, showing for each claim the ton- 
nage of ore produced with grade 
U30s, V20;, and CaCOs, the begin- 


1Jndicated ore plus Inferred ore equals 
Total ore developed. These terms are defined 
under Classification. 
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ning and ending balances of indi- 
cated, inferred, and total reserves. 
This listing is transmitted to the Ore 
Reserves Branch for analysis and re- 
view. 

The ending balance reserve cards 
are now extracted from the other 
cards in the sorting machine, and 
tonnage and average grades of U3:0s 
and V20; for each mining district 
are automatically computed on the 
calculating punch machine. 

The ending balance reserve cards 
are now available for further sum- 
marization by any of the classification 
codings entered on the cards using 
the calculating punch machine. 


In addition to the IBM production- 
reserve cards maintained by the Ac- 
counting Branch, the Denver, Salt 
Lake, and Grand Junction Ore Res- 
erve offices maintain Keysort reserve- 
production cards, 8 in. by 10% in. in 


size, en which are posted the quarter- 
year summary data for each prop- 
erty as compiled by IBM. These Key- 
sort cards constitute immediately 
available individual chronological rec- 
ords of the reserves and production 
for every mine in contrast with the 
IBM cards, which are used periodical- 
ly to report automatically the current 
status of all the mines in sequence. 


Classification 


IBM and Keysort cards are both 
designed to yield the following infor- 
mation: 


Name of claim or group of claims 
Name of ore shipper and nature of 
property ownership 
The United States Government, 
each individual uranium milling 
company, and all independent claim 
holders as a group are identified. 
The milling companies, known as 


Fig. 4—CLASSIFICATION OF URANIUM ORE RESERVES ACCORDING 
TO MINING AND METALLURGICAL AVAILABILITY 
AND HIGHWAY ACCESSIBILITY 


MINING 


The mineral deposit can be mined 


Metal- 
Mining lurgy Access 


profitably under 


Schedule I, Circular 5, Revised, excluding the haulage 


A 


The mineral deposit cannot be mined profitably under 
Schedule I, but could be profitably mined with the ad- 
dition of the payments as scheduled for the Initial Pro- 


duction Bonus, described in Section 


60.6 (d), Cir 


The mineral deposit could be mined profitably only if 
the base price, as described in Schedule I, Circular 5, 


Revised, was tripled .............. 


The mineral deposit could not be mined profitably even 


if the base price was tripled ..... 
METALLURGY 


The ore is amenable to presently available mill cir- 


cuits and equipment .............. 


The ore must be blended in lesser amounts with amen- 
able mill feed or straight ore can be treated with minor 


revisions in mill circuit ............ 


The ore is not acceptable for milling. 


The mill must 


be completely revised to handle feed or the ore is not 
amenable to any present milling process ............. Cc 


ACCESS 


The haulage distance from the mine to the nearest 
purchase depot that will accept the ore is 100 miles or 
less. The cost of such haulage does not exceed 6 cents 


A 


The haulage distance from the mine 


to the nearest 


purchase depot that will accept the ore is 100 miles or 
less. But the cost of such haulage exceeds 6 cents per 


The haulage distance from the mine to the nearest 
purchase depot that will accept the ore is greater than 
100 miles. Access to the mine is satisfactory .......... C 


The haulage distance by road and rail from the mine 
to the nearest purchase depot that will accept the ore 
is considerably greater than 100 miles. A fringe area 
contract is necessary to provide satisfactory access... . D 


Available A A A/ 
Borderline A A/ 


A 
Not available B Cc /D 
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unit price contractors are: The 
Anaconda Co., Climax Uranium 
Co., Kerr-McGee Oil Industries, 
Inc., Mines Development Co., Min- 
ing Research Corp., U. S. Vana- 
dium Co., Vanadium Corp. of 
America, Vitro Uranium Co. 


State, county, mining district, and lo- 
eality in which the deposit is lo- 
cated 


Formation or group of formations in 
which the ore deposit occurs. See 
Figure 3 

Delivery point to which ore is shipped 
and the road mileage to that 
point or to a railhead 

Delivery points, either mill or buy- 
ing station are: Bluewater, N. M.; 
Durango, Colo.; Edgemont, S. 
D.; Globe, Ariz.; Grand Junc- 
tion, Colo.; Marysvale, Utah; Nat- 
urita, Colo.; Monticello, Utah; 
Rifle, Colo.; Riverton, Wyo.; Salt 
Lake City, Utah; Shiprock, N. M.; 
Thompsons, Utah; White Canyon, 
Utah 

Source and method of discovery and 

development of the deposit 

The sources are identified as Atom- 
ic Energy Commission, United 
States Geological Survey, Defense 
Minerals Exploration Administra- 
tion, and private operators. The 
methods are identified as drilling, 
mining, and surface or airborne 
prospecting. 

Depth of burial in feet for relatively 
flat-lying bedded deposits 

Increments of 50 ft are used. 

Thickness in feet of ore deposit 

Increments of one ft are used. 


EXPLANATION 
Ore 
CO Ore Merron 


Borren Orli Hole 
Sub-ore Hole 
Ore Hole 


— Tree 


COMPOSITE PLAN 


CHARACTERISTIC 
SEDIMENTARY URANIUM MINE 


© Scelein Feat 


LONGITUDINAL 
PROJECTION 


| 


fon 


Medstone 


Fig. 6—Indicated and Inferred ore are recognized by AEC 


Mining and metallurgical availability 
and highway accessibility 
Classified and defined in Figure 4. 
Metallurgical type of ore 
Tabulated in Figure 5. 

Tons of ore, pounds and grade in per- 
cent of U:0s, V20;, and CaCO: 
for indicated, inferred, and total 
ore reserves and for ore produc- 
tion 

Two classes of developed ore res- 
erves are recognized by the Atomic 
Energy Commission, as illustrated 
in Figure 6. 


Figure 5 


Metallurgical Amenability of Types of Uranium Ore 
at Present and Proposed Mills 


|Z 


Primary vein pitchblende, no visible sulfides 


Pitchblende with other —- many sulfides 
Uranophane....... 
Uraniferous fluorite... ... 


10 Carbonaceous shale....... 
11 Carnotite, low vanadium, low lime... 


12 Carnotite, low vanadium, intermediate lime...... . 


13 Carnotite, low vanadium, high lime 
14 Carnotite, high vanadium, low lime.......... 
15 Carnotite, high vanadium, intermediate lime. . 
16 Asphaltic type, low vanadium, low lime.... . 

17 Asphaltic type, low vanadium, intermedi 
18 Asphaltic type, high vanadium, low lime 


19 Asphaltic type, high vanadium, intermediate lime. . 


20 Copper-uranium shale 
21 Copper-uranium sandstone 
22 Uraninite, low vanadium, low lime 


23 Uraninite, low vanadium, intermediate lime... 


24 Uraninite, low vanadium, high lime 
25 Uraninite, high vanadium, lew lime. . 
26 Uraninite, high vanadium, intermediate lime. . 
27 Uraniferous lignite 


Low vanadium <0.75% V:0; 


High vanadium >0.75% V:0s 


Low lime 


Pitchblende with other metals, scattered sulfides. . _ 


<6% CaC 
Intermed. lime 6-18% 
High lime >18% CaCO; 


3 8&8 3s o & § 
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recovery not considered 
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Indicated Ore. Is ore for which 
tonnage and grade are computed 
partly specific measure- 
ments, samples, or production 
data and partly from projection 
for a reasonable distance on geo- 
gical evidence or experience. Be- 
cause of the erratic variations in 
thickness, grade, and continuity 
of ore characteristic in uranium 
deposits, the relatively small 
quantity of ore which could be 
considered as measured ore is in- 
cluded with indicated ore. The 
estimate of contained 
should not vary more than 10 
percent from the quantity even- 
tually realized. 

Inferred Ore. Is ore for which 
quantitative estimates are based 
on limited exposures or an as- 
sumed continuity or projection 
which can be justified either by 
geologic evidence or by compari- 
son with deposits of similar type. 
The estimate of contained U3;0g 
should not vary more than 20 
percent from the quantity even- 
tually realized. 

In addition to all the classifications 
previously described, the Keysort card 
also reveals the following informa- 
tion: 

Name of property owner 

Location of property with respect to 
section, township, range, and 
meridian 

Projected estimate of tons of ore and 
grade in percent of Us30g and 
V20; for undeveloped potential 
ore 
Potential Ore. Is ore not yet dis- 
covered in areas. containing 
known deposits. Projections may 
be confined to several hundred 
feet or more in the instance of 
vein type deposits or isolated 
sedimentary deposits, or to sev- 


37 


| | | 
} 33} wi Sub-ore 
\ 
| 
| | 
| | | i 
| om! | | 
winsa! | — | | | 
} 
| 
j 
TYPE 
} 
4 
Autunite. . ; 
Schroeckingerite 
4 
e. 


eral miles in the instance of de- 
posits related to geologic struc- 
tures or deposits in formations 
with local favorability. The es- 
timate of contained Us;0g should 
not vary more than 50 percent 
from the quantity eventually re- 
alized. 


Caleulation 


A large proportion of the uranium 
reserves of the western United States 
has been initially developed by ex- 
ploration drilling rather than by min- 
ing. Accordingly, this discussion is 
concerned primarily with reserve es- 
timations for flat-lying sedimentary 
deposits which are singularly well 
adapted to drilling from the surface. 

Hole spacing and area of influence 
per hole present some of the major 
problems in ore reserve calculation. 
The degree of certainty of realizing 
in mining the estimates that are cal- 
culated on paper is most important. 

Indicated ore is blocked out by de- 
velopment drilling with patterns of 
drill holes wherein the approximate 
areal shape and the more definite 
grade of ore are all delineated. Con- 
tinuity of ore with respect to thick- 
ness-grade from hole to hole must be 
dependable before economic evalua- 
tion of an individual drilled deposit 
can be significant. 

Inferred ore is considered to be 
present in remotely isolated single ex- 
ploration drill holes and in extensions 


between development drill holes in a 
pattern that does not possess continu- 
ity of ore between adjacent holes. In 
the latter instance the hole spacing 
pattern is too wide to reveal the shape 
and size of individual ore bodies or 
else the deposits are too small to re- 
veal their areal shape in the pattern 
drilled. 

As a general rule the Grand Junc- 
tion Operations Office considers an 
approximately equal ratio of indi- 
cated to inferred ore the practical 
compromise between high degree of 
certainty of tonnage and grade of ore 
and high cost of development drilling 
prior to mining evaluation. 

In the Salt Wash member of the 
Morrison formation, development 
drilling patterns used by the Atomic 
Energy Commission and U. S. Geo- 
logical Survey have varied in hole 
spacing with centers of 20 to 25 ft 
for a minimum and 150 to 200 ft for 
a maximum. 

In the minimum instance, an ore 
body about 1.5 ft thick, containing 
several thousand tons of nearly mar- 
ginal ore, assaying 0.23 percent U3QOxg, 
was penetrated by a large number of 
holes with average depth of 53 ft. In 
the maximum instance, a deposit con- 
taining several hundred thousand tons 
of commercial ore about 3.5 ft thick, 
assaying in excess of 0.35 percent 
U30s, penetrated by a comparable 
number of holes with average depth 
in excess of 650 ft. 


Average area of influence per drill 
hole for ore in the Salt Wash sand- 
stone is about 25 ft of radius, or 
about 50 ft between drill hole cen- 
ters. In the Chinle formation near 
Big Indian Wash southeastern 
Utah, where large ore bodies are com- 
mon, drill hole centers are spaced sat- 
isfactorily 100 to 200 ft apart. In 
the Shinarump formation of the 
White Canyon and Monument Valley 
districts, fence lines of holes are 
drilled normal to the axes of the an- 
cient stream channels. Here the area 
of influence of drill holes varies from 
a maximum elongation of about 50 ft 
parallel with a channel to a minimum 
elongation of about 25 ft normal to 
the channel. In thin but persistent 
uraniferous lignite deposits of Hard- 
ing County, S. D., the unit of one 
acre per drill hole is being considered. 

Individual area of influence or 
equal area of influence per drill hole 
can be used to calculate the tonnage 
and grade of flat-lying sedimentary 
uranium deposits. If the dispersion 
of drill holes is systematic within in- 
dividual ore bodies, the simpler of the 
two methods, using equal area of in- 
fluence per drill hole, is sufficiently 
accurate. 

The minimum thickness-grade cut- 
off for uranium ore used by the 
Atomic Energy Commission is 0.10 ft- 
percent with minimum thick- 
ness of 0.1 ft and with minimum 

(Continued on page 62) 


@- Ore Hole 
Mineralized Hole 
© -Barren Hole 


Area of ore body after completion,ot 
Grilling, containing. .... 


Areas shown by mining to contain 
additional reserves... 


vi Areas shown by mining to contain 
low grade or waste..... 


Tons 


660 Ore reserve balance 
Realization before 
re-examination 

490 | Current ore reserves 


Os 
3,740 Original ore reserve estimate | 3,740 | 0.37 | 2.47 | 27,676 | 184,756 
Production to dote, 5/1/54 |3,783]| 0.19") 2.01 | 14,593] 152,163 


190 Production + current reserves | 5,434] 0.25 | 2.10 | 27,471 | 228,769 


Ore Percent Pounds 
Tons Og Og | Us 


13,083 | 32,593 


101% 53% 82% 
1,651 | 0.39 | 2.32 | 12,878 | 76,606 


145% 99% 124% 


Anticipated realization 
®To date an overall dilution with waste of 92% 


38 


Fig. 7—Ore realized exceeds original estimate 
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An efficient haulage system maintains the flow of all required material at minimum cost and with maximum safety 


Considerations in Designing a 
Mine Haulage System—ran1 


Mine Cars and Locomotives Should Fit the Conditions 
They Work Under—Here’s How to Select Them 


By STEPHEN KRICKOVIC 


Chief Engineer 
Eastern Gas & Fuel Associates 


IT has been said many times that min- 
ing is essentially a materials handling 
operation from the time the material 
is broken down at the face until it is 
deposited as clean coal in the railroad 
cars. Nothing is more to the point, 
and main line haulage is an extremely 
important, if not the most important, 
link in the total moving chain. 

What is, or should be, the function 
of an efficient transportation system 
in a coal mine? The most complete 
answer to that question may be stated 
as follows: The maintenance of flow 
of the required tonnage of material 
each shift from the producing sections 
to the car dumping station without 
delay in the operation of the mining 
equipment, with minimum of operat- 
ing labor, maintenance and power and 
with safety. This, indeed, is quite an 
order, and should indicate that con- 
siderable study and analysis are nec- 
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essary to reach the correct decision on 
all counts. 

The easy approach is followed at 
times, and perhaps too often. There 
is an inclination to adopt what the 
other fellow has found to be success- 
ful in his mine without first determin- 
ing whether the basic factors can be 
similarly evaluated. Haste to profit 
by the improvement is probably the 
strongest incentive. Unwillingness to 
bother with the details of a study is 
another. A third reason is the feeling 
of some that the only way to prove a 
point is to try the equipment, the 
machinery or the idea. 

It appears that total or even partial 
solution of the many problems will be 
almost as varied as the basic govern- 
ing conditions in the different mines. 
What is designed for a 2000 tpd drift 
mine with a 15-year life would not be 
entirely suitable for a 4000-tpd opera- 


tion with a 40-year life. Also a thin 
seam mine would present a different 
problem than a thick seam. Again, a 
seam with rather sizable undulations 
would require special considerations 
as compared to one with average or 
flat grades. The list of basic condi- 
tions which will influence the design 
of a haulage system may be sum- 
marized as follows: 


(1) Seam height. 

(2) Reserve tonnage. 

(3) Desired daily production. 

(4) Number of daily shifts to be 
worked. 

(5) General shape of the property. 

(6) Seam contours. 

(7) Character of roof and bottom. 

(8) Average seam rejects. 

(9) Daily tonnage of mine rock 
handled. 

(10) Type of mining equipment. 

(11) Mining plan and general pro- 
jection. 

(12) Maximum length of main line 
haulage. 


Haulage Layout 


With this list as a basis, the rest of 
this article will present and develop 
the various items in the design of a 
main haulage system in a theoretical 


39 


{ 
| 
t 
| 


coal mine “A.” This mine has drift 
openings, and is located in a reserve 
of 30,000,000 tons of coal having an 
average seam thickness of 48 in., firm 
slate top and fireclay bottom. The 
daily two shifts’ production is to be 
4000 tons of clean coal, and the rejects 
are estimated at 25 percent. Seam 
grades will vary from 0.0 percent to 
5.0 percent, and the general dip is an 
average of 1.5 percent in the direction 
of one group of main headings in 
which the maximum haulage grade 
against loads is also 1.5 percent. 

It is assumed that conventional mo- 
bile loaders, shuttle cars and room 
heading belts will comprise in general 
the mining equipment. It is also as- 
sumed that 10 loading stations will be 
required for the average 3000 tons of 
run-of-face material and mine rock 
per shift, and that the average length 
of main line haulage for the mine is 
five miles one way. 

First step to be taken in the deter- 
mination of the haulage plan is to 
design the general projection of the 
mine and then to progress for the life 
of the entire property. This very im- 
portant study will, in general, facili- 
tate deciding on the order of mining 
in the various areas to obtain the most 
economical set-up during the life of 
the mine, considering the quality of 
coal, percent rejects, location and 
length of main line haulage and its 
grade. It is recognized here that sev- 
eral of the basic factors might change 
as mining progresses through the 
years. It is also recognized that no 
one can satisfactorily forecast the coal 
business during the mine life of 33 
years, or can afford by core drilling 
and prospecting to secure sufficient 
seam data in a virgin coal area to 
eliminate all the risk. However, if the 
over-all mining plan is designed to 
satisfy the known and the estimated 


General and long-term mine projections are important factors in design of mine 
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Thorough engineering study to insure cho! 
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ice. of proper size mine car will pay well 


over life of the mine 


conditions and to contain sufficient 
flexibility for a reasonable future 
change in conditions, any possible loss 
will be held to a minimum. 


Selecting Mine Car Capacity 


Following the establishment of the 
locations for the main haulways, the 
next order of engineering business is 
the selection of mine cars. Here, one 
must exercise care in evaluating the 
data available from others on similar 
cars and in determining the proper 
size and capacity of car for the par- 
ticular mine. The experience of others, 
good or bad, with eight-wheel cars 
may be misleading, unless the data 
are supplemented with the average 
speed of main line haulage and with 


haulage systems 
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the car turnover per day. A speed of 
six mph and a turnover of one will 
not cause the same wear and tear on 
the trucks and wheels as a speed of 
12 mph and a turnover of three. Ref- 
erence here is made only to the trucks 
and wheels because these items are the 
important ones in an eight-wheel car. 

As to the capacity, a 10-ton car, 
which is probably the most popular, 
may not be the most economical for 
Mine “A.” Let’s analyze the problem. 

The maximum car dimensions are to 
be governed by the roof conditions, 
requiring in some areas cross headers 
on legs, by the width of overcasts, by 
the economic height of the loading 
station sidetrack heading, and by the 
minimum radius of curvature of the 
track. Using 11 ft as the header span 
between legs, 5 ft-6 in. as the vertical 
clearance above rail in the sidetrack, 
1 ft-6 in. as the peak surcharge on 
the cars and 50 ft as radius of curva- 
ture, the maximum car dimensions are 
7.0 ft wide by 3 ft-6 in. high by 27 ft 
between centers of couplers, and the 
capacity is 15 tons. The tare of this 
car is 5.25 tons. The 10-ton car will 
measure 7 ft wide by 3 ft-6 in. high 
by 20 ft between centers of couplers, 
and will tare 4.1 tons. 

Summary of the pertinent facts 
about the two different car capacities 
are as follows: 

10 Ton 15 Ton 
Number of cars re- 

325 250 
Car cost—approximate $550,000 $475,000 
Size of main line trip 25cars 20 cars 
Weight of cars per trip 108 T. 106. 


locomotives required 34 T. 38 T. 
Number of main line 

locomotives required 2 2 
Average round trip 

10 mph 10mph 


Power ... 6% less per ton for larger cars 
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It is evident from the above tabula- 
tion that the larger car is preferable. 
The advantage is actually greater 
than indicated because car mainte- 
nance, with fewer units and lesser 
number of wheels, will be lower. One 
possible objection to the longer car 
may be the loading of mine rock 
directly with a mobile loader. This 
situation, however, may be remedied 
by partial loading of the car, or by 
hauling the rock in reinforced shuttle 
cars and loading into the large cars 
from a ramp. 

You might wonder how a smaller 
four-wheel car, say a five-ton unit, 
would compare with the eight-wheel 
car in cost and performance. Briefly, 
to handle the 3000 tons of material 
per shift, 650 cars would be required, 
and their total capital cost would be 
greater by roughly $45,000 and $120,- 
000 than the cost of the 10- and 15-ton 
cars, respectively. 

Additionally, due to the 2.1 to 1 
ratio of live to dead weight of the 
five-ton unit, compared to the 2.45 to 
1 ratio for the 10-ton car and 2.85 to 1 
for the 15-ton car, the haulage power 
cost would be 8 to 10 percent greater 
with the small four-wheel cars. 

On the item of maintenance, large 
cars should be as good as, if not bet- 
ter than, the well built small ones, 
with the possible exception of wheel 
wear. However, the improvements 
now in progress on certain types of 
trucks will, it is believed, decrease the 
flange wear and increase the wheel life 
appreciably. The extent of this im- 
provement will be governed both by 
the life of wheels, now considered 
generally acceptable on well designed 
smaller four-wheel cars, and on the 
price industry can justify paying for 
the eight-wheel cars. As one manu- 
facturer put it, “we can build an eight- 
wheel car today that will practically 
double the present wheel life under the 
heavy lead and fast speed conditions, 
if you are willing to pay the price.” 

Still in line with wheel wear is the 


Car maintenance must not be overlooked 
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The present trend is to heavier, faster 
locomotives—and with good reason 


very significant point of a balanced 
wheel with a tread that approaches 
closely a perfect circle. Certainly, 
wheels with irregular diameters and 
unequal weight distribution are totally 
inconsistent with fast speeds. Not 
only will they cause excessive wear, 
but can cause serious wrecks. One 
manufacturer has developed the im- 
proved wheel from cast iron, and a 
number of units are being tested today 
under actual operating conditions. 

As a final note about mine cars, it is 
necessary to determine the maximum 
weight of trip that can be hauled eco- 
nomically up the heaviest calculated 
grade so that adequate draft and buff 
gear assemblies on all cars, as well as 
body and bolster king pin assemblies 
on eight-wheel cars, are provided at 
the beginning. 


Type and Size of Locomotives 


The next item of main line haulage 
design is the locomotive. Its type and 
size are the two major problems to 
resolve. In the past, and to a lesser 
extent today, the selection of a loco- 
motive was governed more by the 


common practice in the industry than 
by the long-range requirements for 
economical operation in a particular 
mine. This situation was accepted and 
condoned probably because other 
major phases demanded more special 
attention. Today, however, the com- 
petitive struggle in the industry has 
focused attention on the need for 
transporting greater tonnages of ma- 
terials from more distant producing 
areas at a faster speed. Let’s look 
briefly at this new appraisal of main 
line haulage to appreciate its full im- 
pact on the cost of mining. 

Returning to the previously de- 
scribed mine car analysis, assume that 
slow speed 20-ton main line locomo- 
tives and five-ton mine cars will be 
used to haul the 3000 tons of materials 
per shift in Mine “A.” A 20-ton loco- 
motive can haul a 30-car trip up a 1% 
percent grade, and the average speed 
on the 10 miles round trip will approx- 
imate seven mph. Thus, five locomo- 
tives and 10 men will be required to 
haul the 3000 tons. This is in contrast 
to two locomotives (34 to 38 tons) and 
and four men needed to haul the same 
tonnage in 10- or 15-ton mine cars. 
In addition to the difference of $120 
per shift for operating labor, the 
lighter locomotives will be higher in 
total capital expenditures by roughly 
$40,000 and will undoubtedly be more 
costly to maintain. The total advan- 
tage in Mine “A” with the heavier 
locomotives hauling the eight-wheel 
mine cars would thus be $0.08 to $0.10 
per ton, compared to the 20-ton units 
hauling five-ton cars. 

However, if the 20-ton locomotive 
can average nine to 10 mph on the 
round trip, and that is being done 
today under certain conditions, at 
least three and probably four locomo- 
tives will be needed to haul the 3000 
tons of material. The advantage of 
the larger locomotives and mine cars 
would then be reduced to approxi- 
mately $0.05 per ton. 


Basic Requirements 


As to the specifications for a loco- 
motive to perform a particular duty 
adequately, safely and economically, 
the following three basic conditions 
must be met: 


(1) The locomotive must have suffi- 
cient weight to— 

a. Start and accelerate the trip to 

running speed without wheel 


slippage. 

b. Haul the trip on the steepest 
upgrade. 

c. Hold the trip on the steepest 
downgrade. 


(2) The motors must have sufficient 
capacity to prevent an overload in ex- 
cess of 100 percent during starting. 

(3) The motors must have sufficient 
continuous capacity to prevent over- 
heating. This is especially important 
on long hauls. 
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Sometimes it pays to do without intermediate haulage locomotives 


Some of the other major features of 
a heavy duty, fast modern locomotive 
pertain to controls and braking. The 
first involves the arrangement of the 
control circuit so that the four motors 
will be connected in two groups with 
two motors in each group in parallel 
and with the groups parallel. In this 
dual type circuit a traction motor can 
be isolated, in case of failure, and 
power retained in the two motors on 
the other truck. 

With respect to braking, the total 
function is divided into three phases— 
dynamic, air and hand or parking— 
each of which has a definite duty. 
There is no question about the first. 
Dynamic braking is desirable under 
certain conditions, and trips can be 
reduced in speed by it to roughly four 
mph. The problem lies with the air 
and hand brakes, and the manufac- 
turers need to develop a system that 
will permit complete stoppage of a 
moving trip in an emergency, pri- 


marily when a leak develops in the 
main air line. 

The purpose of the foregoing com- 
ments on locomotives is not to criti- 
cize the manufacturers. They’ve ac- 
complished a commendable job so far, 
and they will develop practical solu- 
tions to the problems remaining. The 
main idea is that all possible chances 
of a serious wreck be eliminated to 
the fullest extent practicable. 


Is Intermediate Haulage 
Necessary? 


Before leaving the subject of loco- 
motives, we should develop an idea 
about intermediate haulage. The mine 
car analysis for Mine “A” included 
four intermediate locomotives. Let’s 
assume that these are 15-ton units, 
and determine the effect on the main 
line haulage picture if these are elimi- 
nated, as some operators claim should 
be done. 

Using the previous data on mine 


ears and locomotives, the over-all time 
required with a large locomotive io 
haul 25 ten-ton car trips or 20 fifteen- 
ton car trips five miles to the main 
sidetrack in the producing area, to 
service each trip two to three loading 
stations and to haul the loaded trip 
five miles to the car dumping station 
would approximate 1.75 to two hours. 
This is equivalent to slightly more 
than an average of three trips per 
shift. Four large locomotives with the 
10-ton cars, and possibly three with 
the 15-ton cars, would be needed. The 
cost comparison with and without in- 
termediate haulage is as follows: 


With Without 


Inter- Inter- 
mediate mediate 
Loco- Loco- 
motives motives 
Number of large Locos. 
—d4-ton ........ 2 
Number of intermedi- 
ate Locos. — 15-ton 4 0 
Number of haulage 
Capital expenditure for 
Operating labor cost 
per shift .... : $240 $160 
Yearly labor saving— 
220 work days .... $17,600 


These results may seem unusual and 
perhaps too theoretical, if it was prac- 
tical to building and maintain the 
necessary track for the heavy equip- 
ment to the last loading point. But, 
since that is being done today with the 
use of belt haulage in the development 
of mains, and with commendable re- 
sults, it is advisable to look long and 
hard at the possibility of eliminating 
part, or all, of the intermediate haul- 
age. The system of mining, equip- 
ment in use and the physical condi- 
tions will, of course, have a bearing 
and will need evaluation. At least, 
the subject deserves considerable 
study in determining the most eco- 
nomic set-up. 
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First Heavy-Media Separation unit was installed at the Mascot Mill of American Zinc Co. of Tennessee 
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Heavy Density Flowsheets 


Trend Is to Simplification and Use of Magnetic Media 


By R. H. LOWE 


Field Representative, Mineral Dressing Depart- 
ment, American Cyanamid Co. 


SINCE the introduction and accept- 
ance of heavy density processes as a 
tool of the mineral dressing industry, 
there have been a great number of 
flowsheets devised and tried in prac- 
tice. Usually, these were efforts to 
improve upon an existing flowsheet 
by making minor changes, but occa- 
sionally, a complete departure was 
made, as will be brought out in the 
flowsheets described in the latter. 

Heavy density, as used here, refers 
to processes using relatively stable 
suspensions of solids in water. Those 
using unstable suspensions with ris- 
ing currents or those using true heavy 
liquids have not been considered. The 
two types of media in general use 
today are known as non-magnetic and 
magnetic. The principle non-mag- 
netic medium is galena and the only 
two magnetic media in commercial 
use are ferrosilicon (15 percent Si) 
and magnetite. Other substances, such 
as powdered nickel have been tried, 
but have not found any continued 
commercial acceptance. The use of 
non-magnetic media has declined and 
the trend has definitely been toward 
the use of magnetic media. 
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Flowsheet of a heavy density cir- 
cuit can be roughly divided into two 
parts, one portion shows the flow of 
the material being treated and the 
second portion the flow of the medium. 
Flow of the material usually consists 
simply of introducing the prepared 
feed into a separatory vessel where 
the separation takes place, followed 
by the removal of medium from the 
material by screening and washing. 
Balance of the flowsheet, which rep- 
resents the major portion of a plant, 
deals with recovery and cleaning of 
medium. No attempt has been made in 
the illustrations to separate the flow 
of material and medium since the dis- 
tinction is quite obvious. 

Five flowsheets are shown. The 
first two deal with galena medium and 
the next three show flows using mag- 
netic media. As stated previously, in 
the case of magnetic media; either 
ferrosilicon or magnetite can be used 
and, although the choice of equipment 
might vary somewhat depending on 
the medium used, the flowsheet is 
basically the same so there is no need 
to distinguish between the two. In 
practice, the choice of medium is dic- 
tated by the specific gravity at which 


separation is desired. It is a rule of 
thumb that specifies magnetite for 
separations below about 2.40 and fer- 
rosilicon for separations above that 
point. As a matter of fact, in com- 
mercial practice, a mixture of the two 
is often used, which permits the de- 
sired degree of fluidity and stability 
to be maintained while using maxi- 
mum cleaning rate at all times. The 
fact that the two are compatible as 
a medium has been used by the in- 
dustry to great advantage. 

All of the flowsheets here described 
are abbreviated basic flowsheets to 
show the flow only and many of the 
details necessary for _ satisfactory 
plant operation are omitted. 


With Galena As Medium 


Figure No. 1 is a flowsheet show- 
ing the use of galena as a medium 
which is cleaned and reclaimed by de- 
cantation. This is the flowsheet of 
the Mascot Plant of American Zinc 
Co. of Tennessee, which was the first 
plant in the United States using sink 
and float methods for the treatment 
of ores. The galena in this plant was 
originally cleaned by flotation but 
this method was abandoned in favor of 
the method here shown. In common 
with all plants, the feed was intro- 
duced to a separator where the sepa- 
ration was made. 

Together with some of the medium, 
the products were drained and washed 
on sceens. Here they left the plant 
proper to be discarded or for further 
treatment by other processes. The 
drained medium from the sink was 
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FIGURE 1 
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returned to the separating cone, but 


but, of course, the monetary return 
was less than this. In addition to con- 
trolling the viscosity of the medium 
in this plant by the elimination of 
colloidal material, trisodium phos- 
phate was added as a dispersant for 
the slimes and was a very necessary 
reagent to maintain fluidity of the 
medium. This plant discontinued the 
use of galena in 1948 and since that 
time has operated with the standard 
ferrosilicon flowsheet. 


Float to Clean Medium 


Figure No. 2 depicts the flowsheet 
of a plant using galena medium, which 
is cleaned by flotation, and represents 
the original basic flowsheet of the 
Heavy-Media section of the Central 
Mill of the Eagle-Picher Co. at Cardin, 
Okla. 

Drained medium from the sink 
screen and all of the drainage from 
the float screen, except for a rela- 
tively small cut, returns to the sep- 
arator. A small amount of medium 
was continuously cut from the float 
drainage and passed over a Hummer 
screen to prevent a build-up of tramp 
oversize in the medium. Washings 
from both screens plus the oversize 
from the Hummer screen were sent 
to a small primary thickener, which 
also made a size separation. Under- 
flow from this thickener was floated, 
the concentrate being filtered and sent 
to a medium storage cone. 

Flotation tailing from this circuit 
was deslimed, and the sand going to 
the main mill circuit, and the over- 
flow joining the original overflow from 


the drained medium from the float 
side was deslimed in a separate cone, 
the underflow only being returned to 
the separator. The overflow of this 
desliming cone (No. 2), plus the wash- 
ings from both screens joined and 
went through a desliming cone (No. 
1) where a size separation was made. 
The spigot was screened at 70-mesh 
and both products from this screen 
were tabled and a sand middling dis- 
carded. 

Combined concentrates and slimes 
from the tables were combined with 
the overflow of the desliming cone 
(No. 1) and sent a decantation tank 
which also served for medium storage. 
The spigot was returned to the sep- 
arator and the overflow of this de- 
cantation tank passed through a series 
of decantation tanks where it was 
further deslimed. Spigots of all these 
tanks were returned to the deslim- 
ing cone and the overflow of the last 
tank went to a settling tank for final 
de-watering. 

Spigot of this settling tank, which 
was low grade lead concentrate, was 
sold and credited against the cost of 
new galena added to the plant. About 
one-half of the lead content of the 
new medium added to the plant was 
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a primary thickener. The combined 
overflows were thickened and floated 
to produce a concentrate and a tail- 
ing. The tailing from this circuit 
joined the sand tailing from the coarse 
circuit and the concentrate, after fil- 
tering, could either be sent to a me- 
dium storage cone or to the smelter 
as a lead concentrate. The choice was 
determined by the condition of the 
medium in the plant. 

In view of the fact that this mill 
was treating a lead-zinc ore, they were 
able to continuously replace a _ por- 
tion of the medium with fresh galena 
concentrate from the main mill flota- 
tion section. Except for this fact, 
it is quite unlikely that cleaning by 
flotation would have been economically 
possible because of the increasing re- 
luctance of the galena to float as it 
became finer in the circuit, and also 
partially oxidized as a result of con- 
tinuous circulation and aeration. In 
January 1945, the use of galena was 
discontinued at this plant. Since then 
it has operated using ferrosilicon as 
a medium. It is of interest to note 
that although ferrosilicon is being 
used, they retained the filters and 


the storage cone and both have been. 


highly satisfactory for the purpose. 


Trend To Magnetic Media 

When noting that both of the plants 
previously described have converted 
from galena medium to ferrosilicon, it 
becomes obvious that the trend in 
heavy density flowsheets has been 
away from non-magnetic medium to 
magnetic medium for some time. Hav- 
ing seen the relative complexity of a 
flowsheet used to clean a medium such 
as galena, it can be appreciated that 
the principal virtue of using a mag- 
netic medium is the ease of clean- 
ing and the high recoveries obtained 
by magnetic separators. These fea- 
tures not only result in a simplified 
flowsheet and lowered cost, but also 
permit the treatment of dirtier ores 
because of the ability to clean large 
amounts of medium. In fact, the dis- 
covery of magnetic medium was pri- 
marily responsible for the spread of 
heavy density to treatment of iron 
ores. Prior to this time, it had been 
demonstrated that it was not feasible 
to use galena on ores containing large 
amounts of slime such as is normal 
in iron ores. 

Figure 3 is the standard basic flow- 
sheet, using either ferrosilicon or 
magnetite as the media, and repre- 
sents the flowsheet used in the ma- 
jority of the larger plants operating 
in the world today. The products, 
after being discharged from a sep- 
aratory vessel, are drained and washed 
free of adhering medium as in the 
earlier flowsheets. 

Drainage from both sink and float 
products is returned to the vessel and 
the washings are collected, magnet- 
ically flocculated, and then thickened. 
The thickener overflow, which is nor- 
mally clear, is used for spray water 
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FIGURE 3 
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on the washing screens, and the un- 
derflow is passed through one or more 
magnetic separators where the mag- 
netic portion of the medium is recov- 
ered for re-use. 


Tailing from the magnetic sepa- 
rators is discarded with respect to 
the Heavy-Media process and the mag- 
netic concentrate is dewatered in a 
densifier. This is simply a _ spiral 


FIGURE 4 
MAGNETIC MEDIUM - DIRECT WASHWATER RECOVERY 
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classified without wearing shoes. The 
dewatered solids are dispersed by 
passing them through a demagnetiz- 
ing coil and returned to the original 
circuit. 


The “Bob-Tail’’ Circuit 


Figure 4 represents the flowsheet 
used when the solids are recovered di- 
rectly from the wash water without 
prior thickening and is commonly 
known as the “bob-tail” circuit. This 
flowsheet was originally conceived 
for use in the Illinois-Kentucky fluor- 
spar district where there was use for 
a plant of small capacity and prefer- 
ably of lower capital cost. In looking 
at the flowsheet, it will be noted 
that with the exception of the elimina- 
tion of thickeners ahead of magnetic 
separators, it is exactly the same as 
the previous flowsheet. The use of 
this type of flowsheet has spread par- 
ticularly because it is the type used 
by various manufacturers who pro- 
duce the so-called “package” plants. 
More recently, there is a trend toward 
this type flowsheet in larger plants 
due primarily to improvements made 
in magnetic separators which permit 
them to take larger volumes of water 
than did the previous models. The ad- 
vantage of this flowsheet is lower 
capital cost for a plant. The disad- 
vantages are a higher medium loss in 
the cleaning circuit brought about by 
a greater volume of magnetic sepa- 
rator feed and the tendency to use 
less wash water on the screens which 
results in higher loss by adherence. 
Attempts to overcome this latter dis- 
advantage are currently being made 
by counter-current washing on the 
screens and the introduction of pools 
under the sprays for more efficient 
washing with less water. All indica- 
tions are that the trend will continue 
toward this type of flowsheet except 
for large capacity plants. 

It might be pointed out that the 
lack of surge capacity ahead of the 
magnetic-separator circuit can result 
in operating difficulties. This is espe- 
cially true when a magnetic separator 
or a densifier becomes temporarily 
overloaded, due to the build-up of a 
circulating load. 


Three Product Circuit 


Figure 5 represents a flowsheet 
using a dual gravity system with mag- 
netic medium. Although this flow- 
sheet could be applied to any ore 
where it would be desirable to pro- 
duce a concentrate, middling, and tail- 
ing, its present use is confined to coal 
washing. The feed is first introduced 
to a high gravity vessel, and sink 
from this vessel is treated in the 
conventional manner by draining and 
washing on a screen. 

Float product is drained in the con- 
ventional manner, but instead of be- 
ing washed free of medium is passed, 
together with adhering medium, to a 
secondary vessel which is operating 
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FIGURE 5 
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at a lower gravity. The sink and the 
float products from this vessel are 
treated in the usual manner, and the 
washings combine with the washings 
from the primary sink to go to a mag- 
netic cleaning circuit. Solids from this 
circuit are normally returned to the 
primary vessel, but if necessary a por- 
tion can be by-passed to the low grav- 
ity vessel. This is seldom necessary, 
because a balance is usually main- 
tained in quantity of in-coming and 
out-going medium. 

A very interesting point in this 
type circuit is the means to maintain 
classified medium by sending only 
the finer fraction of the medium from 
the high gravity vessel to the low 
gravity vessel, thus making it pos- 
sible to maintain fluid medium in 
both circuits and yet operate with one 
cleaning circuit. If the same medium, 
with regard to particle size of the 
solid constituent, were used in both 
circuits, the results would be either 
an unstable low gravity circuit or 
viscous high gravity circuit. The prod- 
ucts from the low gravity vessel are 
a low gravity float, which in the case 
of coal is usually the finished product, 
and the sink, which when referring 
to the original feed, would be a mid- 
dling, and can be handled in several 
different ways. In the case of coal, 
where the low gravity float is a metal- 
lurgical coal, the sink can be sold as 
steam coal; it can be crushed and re- 


circulated; or it can be crushed and 
further treated in a separate plant. 
There is a definite trend for this type 
flowsheet in coal washing because of 
the demand for metallurgical coal 
from raw coals of lower quality. 


Trend to Simple Flowsheets 


Thus, it can be seen there is a 
trend toward simplification of the 
flowsheet, but it is rather remarkable 
that the basic flowsheet used today 
is practically the same as that first 
used with magnetic media. The trend 
toward simplification is a result of 
improvement in the equipment used. 
Although not within the scope of this 
paper, and not brought out by these 
basic flowsheets, very great strides 
have been made in simplifying plant 
design and in the manufacture of 
equipment for the specific purpose re- 
quired. There can be no doubt but that 
the trend in improved design, im- 
proved equipment, and process im- 
provements will continue, and that the 
use of heavy density as a unit process 
in beneficiation has been accepted. 
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“It’s easier on ‘tender’ roofs!” 


Airdox reduces roof problems—it leaves a “tender” 

A g }| D O)> roof in a firm condition. The powerful, yet gentle 
Airdox “push” is directed down and outward. 

NON-EXPLOSIVE MINING METHOD There is no shattering upward shock to loosen a 
Cuts Costs 5 Ways “tender” roof. Timbering and bolting costs are re- 

e Produces less fines in face preparation duced and the working face is left safe and sound. 


Rolls coal forward for faster, easier 
loading. This is one of the several reasons why Airdox is 
e Easier on “tender” roofs—cuts shoring, the most economical method known for face 
6 oh preparation. It will reduce your costs in the mine 
@ Lowers cleaning costs by minimizing 
fines and in the tipple. Write for a free survey and 
@ Reduces degradation—no shattered coal we will demonstrate how your mine can profit 


with Airdox. 


CARDOX CORPORATION e@_ BELL BUILDING + CHICAGO 1, ILLINOIS 


Harper, West Virginia Pikeville, Kentucky Library, Pennsylvania Evansville, Indiana 

Phone: Beckley 4812 Route 2, Box 99 Box 427 307 Northwest Fifth St. 

Benton, Illinois Phone: Robinson Creek 5 Phone: Library Colonial 3-6910 Phone: Evansville 2-8944 
WAREHOUSES Phone: Benton 8-3821 


Louisville, Colorado Camden-on-Gauley, W. Va. Ottumwa, lowa 


St. Clairsville, Ohio Phone: Boulder Phone: Phone: Ottumwa 
Phone: St. Clairsville 619 Hillcrest 2-7298 Camden-on-Gauley 2181 Murray 4-6564 
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drilling tor 400,000 


AW ot electricity... 


Some 200 miles north of Sao Paulo, Brazil, 
Ebasco Services is engineering and constructing the 
Peixoto Hydro Electric Development, for Cia. 
Paulista de Forca e Luz. When completed, the harnessed 
waters of the Rio Grande will furnish 400,000 KW 
of electricity for the industrial development of the area. 
To build the dam and accessways to it, 
meant moving many hundred tons of earth and rock — 
and for that big job Crucible Hollow Drill Rods 
were chosen. Experienced construction men know they 
can depend upon these rods for optimum performance 
at lowest cost per foot of hole drilled. 
That’s because Crucible Hollow Drill Rods are built 
to tool steel standards, by the leading producer 
of tool and special purpose steels. That means fewer 
broken rods or valuable bits lost on the job. So be sure 
that on your drilling jobs you specify Crucible 
Hollow Drill Rods. Crucible Steel Company of America, 
Henry W. Oliver Building, Pittsburgh 30, Pa. 


first name in special purpose steels 


[CRUCIBLE | 


Crucible Steel Company of America Y 
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biggest [ractor 


the "Euc’ 
Twin Crawler 


Here’s a completely new concept of crawler tractor design 
and performance... the new TC-12 Twin Power 
Euclid. It’s designed and built to give you all the 
features you want in a tractor—more power, easy 
operation, greater workability and accessibility 
for servicing ...and all power train com- 


ponents are matched, with years of ap- 
plication in earth moving equipment. 


SPECIFICATIONS 


total h.p.—388 h.p. at rated speed 

evailable for tractive effort—365 h.p. 

speeds—3 speed ranges forward and reverse 
to 8.3 mph 


drawber pull (bare tractor) — 
‘forward and reverse 54,000 Ibs. low range 

53,500 Ibs. intermediate 

53,000 Ibs. high range 


track width (standard shoe) ; 26” 
track gauge a 110” 
overall width 4 11' 4” 
overall length 16’ 2” 
height (excluding stacks)” ru 
drawber height 23” 
ground clearance 20” 


operating weight (bare) approx. 58,000 Ibs. 


“Never before so much workability! 


EUCLID DIVISION Generat motors corporation, Cleveland 17, Ohio 


VOWS IN Years... 


Powered by two diesels with separate Torqmatic Drives 

for each track, the TC-12 has 365 h.p. available for tractive 

effort—a smooth steady flow of power to meet any job require- 

ment. There’s no master clutch and no manual gear shifting ... the 

operator simply moves a lever to select one of three speed ranges— 

forward and reverse—for travel speeds up to 8.3 m.p.h. Maximum 

drawbar pull is equal to, or greater than, the weight of the tractor 
and any attachments, 


Each half of the tractor is separate and free to oscillate on a single 
transverse shaft. This gives the TC-12 maximum stability and traction 
on rough ground. The tractor can be easily separated into two halves 
for shipment when necessary. 


GENERAL 
MOTORS 
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Clouds of abrasive dust make this service tough 
VY on wire rope but Tiger Brand is built to take 
the punishment. 


A Tiger Brand Tramway at mine No. 22 of the Island 
Creek Coal Company. 


The Right 
Wire Rope 


Page 50 


| re if 
‘ 
~¥ 
4 
5,¢ 
| 
CUP 4 e f 
willd 
the trick 
| 


€ 
oe 


- 15 years of service hauling mine refuse and these 
Tiger Brand Wire Ropes still have lots of life in them. 
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, tram hauls 2,000,000 tons of material 
—and is still going strong! 


The Island Creek Coal Company in Holden, 
West Virginia needed a low-cost method of 
getting rid of mine refuse. So they built this 
tramway in 1939, using Tiger Brand Wire 
Rope. 

In fifteen years, they hauled more than 
2,000,000 tons of material and dumped it over 
the next hill out of the way. An examination 
of the track cables showed that they were still 
in good condition in spite of the fact that they 
get covered with abrasive rock dust. 

Service like this is not unusual. We know 
of many Tiger Brand Ropes on heavy-duty 
mining and construction equipment that have 
moved a million or more yards before replace- 
ment. 

On any job, the correct Tiger Brand Rope 
gives you the longest possible service... steady 
rope-after-rope performance that keeps costs 
down. 

Send the coupon for more information on 
Tiger Brand Wire Ropes. 


FREE ROPE BOOKLET 


American Steel & Wire 

Rockefeller Building, Dept. N-85 

Cleveland 13, Ohio 

Please send me, without obligation, a copy of your 
helpful wire rope selection guide, “The Right Rope for 
the Job.” 


Company 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN TIGER BRAND WIRE ROPE 
Excellay Caeformed 
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IT TAKES 
A GOOD BALL 
«ee FO Lower The Score In Golf Or To Lower The Cost 


Per Unit Ground In A Ball Mill 


Sheffield Moly-Cop Grinding Balls, continue to turn in the 
low scores on cost per ton unit ground in mills the world over. 


The finer, denser grain structure produced in Moly-Cop 
Balls by Sheffield’s alloyed materials and highly developed 
heat treating and forging methods gives you the ball that 


takes a beating longer—and delivers your biggest dollar’s 

worth in grinding efficiency. Many leading mill owners use 

Moly-Cop. A Sheffield man stands ready to demonstrate 
SHEFFIELQ to you, in your own mills, why it will pay you to change. 


SHEFFIELD STEEL 
Grinding Balls 
product of over 25 years ARMCO STEEL CORPORATION 
of “Know How.” SHEFFIELD PLANTS: HOUSTON KANSAS CITY TULSA 


Export Representatives: ARMCO INTERNATIONAL CORPORATION Middletown, Ohio 


Carbon and Alloy Steel * Ingots Blooms Billets Plates Sheets HotRolled Bars Steel Joists 
Structural Shapes ¢ Reinforcing Bars ® Welded Wire Fabric ©® Wire Products * Wire Rods ®* Fence 
Spring Wire * Nails © Rivets * Grinding Media * Forgings * Track Spikes * Bolt and Nut Products. 
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Controlled heat treating puts 


"muscle" in your bits 


The metallurgical “muscle” and stamina that keep rock bits biting into 
formations longer come from accurately controlled carburizing and heat 
treating. In perfecting these operations Hughes Tool Company has 
developed the industry’s most advanced heat treating processes and 
equipment. Today, Hughes ranks as the largest deep case carburizer 
of manufactured products in the world. 

Back of every Hughes bit is the Company’s 46 years’ experience in 


making the industry’s finest rock bits for rotary drilling. 
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| Regular lay 


What extra good will Leschen 
Lang lay wire rope do for you? 


Look at a length of Lang lay wire rope. Compare it with 
regular lay. Notice that the wires in Lang lay rope 
twist in the same direction as the strands. In regular 
lay rope these directions are opposite. 

What does that do? It makes the exposed length of 
the outer wires in Lang lay rope about twice as long as 
in regular lay rope. It has extra bearing surface to 
withstand wear from scuffing, rubbing and other 
abrasive action. Also, because Lang lay wires and 


strands are laid in the same direction, the rope has 


greater flexibility. 


HERCULES Red-Strand® 


WIRE ROPE 


| 


What’s the result? Simply this—on some types of 
duty, where abrasion and bending stresses are abnormal, 
Leschen Lang lay rope definitely lasts longer than regu- 
lar lay. Replacements are fewer. Costs are lower. And, 
with Leschen you are assured of higher-than-rated 
quality for longer-than-expected wire rope service. 

Can you use these benefits? To make sure, ask 
your Leschen man. Leschen makes all types of Red- 
Strand wire rope for all types of jobs, and can help 
select the best one for you. Perhaps you should use 
Lang lay. Talk to him soon. 


Depend on Leschen’s higher-than-rated 
quality for longer-than-expected service. 


LESCHEN WIRE ROPE DIVISION 
H. K. PORTER COMPANY, INC. 


St. Lovis 12, Missouri 


; 
| | 
j ‘ ai i 
= 


“4 


The activities of today’s section foreman are more closely tied to a mining company’s profit and loss statement than ever before 


An Evaluation System for 
Foremanship and Its Uses 


Door to Added Profits Can Be Opened by Applying the 
Principle of “the Right Man for the Right Job” 


By E. B. LEISENRING, JR. 


Assistant to the President 
Stonega Coke & Coal Co. 


SINCE the concept of personnel evalu- 
ation is a relatively new one, and 
since it can take many different forms, 
a brief definition of evaluation for 
mine management personnel as it is 
practiced by Stonega Coke & Coal Co. 
is in order. Examples, to bring out 
the general points made here, will be 
given further on. 

Our system uses a form sheet, 
drawn up from suggestions made by 
the men actually using the sheet. 
Each foreman has his strong points 
and his weak points evaluated on one 
of these sheets by each of four or five 
of his immediate superiors. This 
evaluating is done twice a year. These 
four or five opinion sheets are treated 
as confidential matter, and their con- 
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tents are brought together on a “‘con- 
sensus” sheet. 

The “consensus” sheet information 
is used by management to eliminate 
deficiencies, friction and obstacles in 
mine management which could be 
otherwise undiscovered or underesti- 
mated. The information is also used 
in personal interviews by a higher offi- 
cial of the company with each section 
foreman, about once a year. The re- 
sults from these interviews are prov- 
ing to be very gratifying. 

Recognizing the increasing impor- 
tance of good supervision, the leading 
companies in several industries have 
for a number of years had personnel 
evaluation programs under way. Com- 
panies with a reputation for the 


highest capability in management 
(E. I. du Pont de Nemours & Co. and 
General Electric Co., to name two) 
are spending tens of thousands of dol- 
lars each year in evaluation programs. 
Although the results of personnel pro- 
grams are often impossible to meas- 
ure in dollars and cents, the fact is 
that these programs, which were 
begun as experiments, are not only 
continuing but are expanding rap- 
idly. This should stand as proof of 
their permanent value. 


The Need for Personal 
Evaluation 


To understand more fully the role 
played by the section foreman in the 
modern coal mine, let’s take a look at 
the difference between two typical coal 
mines, one in 1935, one 20 years later 
in 1955. The typical 1935 mine pro- 
duced 2000 tpd, employing 335 men, 
about six tons per man-day. The 1955 
counterpart, also producing 2000 tons, 
employs 100 men, one-third as many, 
at 20 tons per man-day. The value of 
the equipment in the 1935 mine for 
which the foremen were responsible 
was approximately $296,000. Today 
the equipment under the foremen’s 
eye is worth nearly $770,000. If the 
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mine is using continuous miners, ihe 
value of the equipment may be higher. 

The conclusions te be drawn are 
that the section foreman produces the 
same amount of coal with one-third as 
many men but with two and one-half 
times the dollar value of equipment. 
The section foreman who 20 years ago 
was expected to make one or two 
rounds of his seetion as an overseer, 
is today required to be looking down 
his men’s shirt collars throughout the 
eight-hr shift. In turn, the mine fore- 
man must work closely with the sec- 
tion foremen, and the mine superin- 
tendent must keep in close touch with 
all supervisors under him. 

The increased pressures on the 
present-day foreman, the additional 
training and knowledge required of 
him, and the value of the equipment 
for which he is now responsible create 
new problems which higher manage- 
ment must not ignore. Most mining 
men are familiar with the expression, 
“You’ve got to have good supervisors, 
because the section foreman has his 


hand in the company’s pocket.” 

In setting up a system to evaluate 
supervisors, Stonega believes that 
each man should be evaluated by more 
than one superior, preferably by four 
or five. In this way each man’s grade 
is a consensus of opinions, and per- 
sonal likes and dislikes are to a great 
extent cancelled out. Our system now 
in use has each superintendent evalu- 
ated by the resident vice-president, 
the general manager, and the produc- 
tion manager. Each general mine 
foreman is evaluated by the above 
persons and by his superintendent. 
Each assistant mine foreman is evalu- 
ated by all the above and by his gen- 
eral mine foreman, or by a total of 
five. Each section foreman is evalu- 
ated by the superintendent, general 
mine foreman, and assistant mine 
foreman at his mine. Also evaluating 
each section foreman may be a gen- 
eral superintendent or director of 
safety, provided they have the oppor- 
tunity to know each section foreman 
sufficiently well. 


NAME, Miner D. POSITION. S@ckwu tereuan 
MINE on 
TRIES TO PASSES THE WILL ANXIOUS TO 
RESPONSIBILITY PASS THE BUCK | BUCK SHOULDER ASSUME 

EVERY TIME SOMETIMES HIS SHARE RESPONSIBILITY 

3 SEEMS TO GETS ALONG GETS ALONG GETS THE 

&| LABOR RELATIONS CLASH WITH WITH MEN BUT | ALL RIGHT MOST FROM 

o HIS MEN AT COMPANY'S |WITH HIS MEN HIS MEN 

= EXPENSE 

2 

” CANNOT DOES NOT PLANS WORK PLANS WELL, 

8 PLANNING PLAN WORK PLAN WORK FAIRLY WELL AND IN 

WELL ADVANCE 

g CANNOT GET PRODUCES, BUT | AVERAGE HIGH 

©} PRODUCTION PRODUCTION AT EXPENSE OF | GOOD PRODUCTION 

Fo HOUSEKEEPING | PRODUCTION WITH 

= AND SAFETY EFFICIENCY 

a | 

a CANNOT DELEGATES DELEGATES ALWAYS 

ta| DELEGATING DELEGATE BUT DOES NOT | FAIRLY DELEGATES 

3 AUTHORITY FOLLOW WELL WORK FOR 

= THROUGH BEST EFFECT 
HAS GONE HAS GONE MAY GO COULD GO 

JOB POTENTIAL FARTHER THAN | AS FAR AS SOME CONSIDERABLY 

HE SHOULD HE SHOULD GO | HIGHER HIGHER 
HAVE GONE 


(This form is not complete without filling out the following two statements.) 
PLEASE COMPLETE: 
THIS MAN'S GOOD QUALITIES WHICH BEST HELP HIM TO DO A GOOD JOB ARE: the best 


in lus one. 


S 


jeb, excert Lor one preblen Csee belaz 


ha«dle 


higher 


THE WEAK POINTS WHICH HE NEEDS MOST HELP IN IMPROVING ARE: JeS@S Patnéuce 


usth men whe de uot lean quckix. Ofnerusise he 
is Well -[iked by men, and 1 believe has the abi 


ovescowe this 


+e q per 


lity 


YOUR REPORTS AS RECEIVED WILL BE CONSIDERED CONFIDENTIAL. WHILE FILLING THEM OUT, DO 


NOT COMPARE NOTES WITH OTHER REPORTS BEING FILLED OUT. 
FOR INDIVIDUALS OUT OF THESE REPORTS INSOFAR AS POSSIBLE.) 


DATE 


5/21/55 


PLEASE KEEP PERSONAL FEELINGS 


FILLED OUT John Doe POSITION Dept- 


Each management employe is rated by four or five of his immediate superiors 
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who use the above form 


System Developed by 
Experience 


The actual evaluation is done, by 
our company, twice a year, on a spe- 
cial form. The first form used had 
seven categories of job performance: 
progressiveness, labor relations, plan- 
ning, know-how, production, associa- 
tions and habits off the job, and job 
rating. The man evaluating was to 
check each category once in one of 
four ratings, roughly corresponding 
to poor, fair, good and excellent. At 
the bottom of the sheet was a space 
for remarks of a more general nature. 

The fault with this form was that 
most men who filled it out were re- 
luctant to commit themselves to rating 
others in a 1, 2, 3, 4 fashion. They 
felt that there were many more possi- 
bilities than appeared on the sheet. 
Experienced personnel experts point 
out that the word “rating” should be 
avoided, since it implies a critical in- 
spection of the men rather than a 
program of participation and self- 
benefit. Also in our first survey prob- 
ably not enough preliminary explana- 
tion and groundwork was done, since 
only 102 of the 321 forms filled out, or 
32 percent, gave general remarks of 
any real value. 

The heart of this business of evalu- 
ating supervisors is not how it is done, 
but why it is done. Evaluation is, and 
must be, for the benefit of those who 
are being evaluated. If the members 
of mine management get the idea that 
here is some kind of spy system com- 
ing in, or that it is an implied criti- 
cism which will make their jobs less 
pleasant and less secure, then the 
evaluation will do more harm than 
good. 

Before attempting a second survey, 
therefore, we had two meetings at 
each mine. The first meeting was at- 
tended by the general manager and 
other department heads with the su- 
perintendent, general mine foreman, 
and assistant mine foreman. A thor- 
ough explanation of the purposes of 
the evaluation program was given. 
Faults found with the first survey 
were brought out, and by creating a 
discussion group with all participat- 
ing, an actual enthusiasm was gen- 
erated for future plans. 

Here was a good opportunity to give 
full explanation to the fact that the 
completed evaluations are treated as 
“confidential” material. The persons 
filling out the forms were also given 
an envelope, addressed to our home 
office. Once received in Philadelphia, 
the contents of the completed forms 
were consolidated so that each evalu- 
ated man had a single “consensus” 
sheet. Copies of the completed forms 
were given to the resident vice-presi- 
dent and to the general manager. It 
was carefully explained that these 
two men were the only ones on the 
property to see the completed forms. 
This policy of partial secrecy is vital 
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for encouraging free expression in 
filling out the forms. 

Suggestions from this first group of 
mine office meetings produced the 
form used in our second survey. A 
simpler form, it offers fewer cate- 
gories on which to evaluate the man. 
At the same time it offers a greater 
opportunity for unrestricted comment 
and it specifically requests that such 
comment be given. Two statements 
are left to be completed: “This man’s 
good qualities which best help him io 
do a good job are: ...” and “The 
weak points which he needs most help 
in improving are: ...” On this new 
form many more comments of a valu- 
able nature are given. It is this infor- 
mation, used in strict confidence and 
only for the supervisors’ benefit, 
which forms the keystone of the value 
of our system. 

The second group of meetings at 
each mine before the second survey 
brought together the same persons as 
at the first meetings, plus all the sec- 
tion foremen at each mine. Since the 
section foremen knew about the first 
survey by word of mouth, the best 
policy was to give them the fullest 
explanation possible of the program 
and of its purposes. In other words, 
once having won over the superin- 
tendents, general mine foremen, and 
assistant mine foremen, we tackled 
the more difficult task of enlisting the 
section foremen’s understanding and 
support of the program. 


How the Information Is Used 


We have found four major uses for 
the information gathered by our sur- 
veys: 

(1) To bring out any unfavorable 
personality situations at the mine 
which may be otherwise unnoticed or 
underestimated. Example: Two fore- 
men, in the same section on opposite 
shifts, have developed a mutual dis- 
like. Although this has been sus- 
pected, the survey and interviews 


An orientation meeting was held to acquaint all concerned with 


One result of the program has been to make mine management aware of the 
increasing importance of foremanship qualities 


bring out its seriousness, and the men 
are put on different sections. 


(2) To discover obstacles confront- 
ing the individual foreman which may 
be overcome by helpful advice or fur- 
ther training. Example: An assistant 
mine foreman’s work is going down- 
hill. He is having trouble at home, 
but pride keeps him from seeking 
help. By giving tactful advice, the 
interviewer shows him how the com- 
pany can be of assistance in finding a 
happy solution. 

(3) To bring to higher manage- 
ment’s notice men of above-average 
potential who might otherwise go 
overlooked. Example: A section fore- 
man of unusual potential is disliked 
for a personal trait by the general 
mine foreman, which keeps him from 
being advanced. The survey, however, 
shows a more accurate appraisal, and 
also discloses the general mine fore- 
man’s dislike. 

(4) To make mine management, 
section foremen and their superiors 
alike, aware of the increasing impor- 
tance of the qualities of foremanship. 
Example: A potentially fine chief elec- 
trician is doing a rather mediocre job. 


the facts of the 


evaluation program 
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His attitude of “another day, another 
dollar” is broken by the realization 
that management is focusing a sharp 
light on his qualifications, and at the 
same time showing him that his good 
points, with proper effort, can earn 
recognition and even promotion. 

These four uses demonstrate the 
fact that the basic goal of evaluation 
must be as a benefit to those being 
evaluated. It is difficult to emphasize 
strongly enough the fact that without 
a true spirit of participation and un- 
derstanding of the goal of self-benefit, 
no such system will be a success. 

A most significant development of 
the second use mentioned—helping the 
foreman to overcome individual ob- 
stacles—is the scheduling of personal 
interviews. In our case, the general 
manager is the interviewer. The in- 
terviewer must have a certain amount 
of talent for interviewing men, which 
can be developed further with prac- 
tice. He will call in each section fore- 
man, of which we have approximately 
80, for an interview about once a year. 
He may interview less often those 
men who need the least help. The 
interviewer may or may not show the 
foreman his “consensus” sheet, de- 
pending on its contents. He will com- 
ment favorably on the foreman’s 
strong points first, and then help him 
“talk out” his areas of difficulty. It 
will afford the interviewer a valuable 
chance to know individual foremen 
better. At the same time, the inter- 
viewer has a chance to discuss the 
evaluation system in general, and to 
do a further job of “selling” the fore- 
man on its value to him. 


Program Considered 
Successful 


After several surveys and series of 
interviews have been completed, and 
the program has won a certain amount 
of approval from those participating 
in it, a number of additional features 
may be explored. Each foreman may 
be asked to fill out a form evaluating 
his own job qualities. This can pro- 

(Continued on page 86) 
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Education and training in general safety and self-preservation can be most effective 


Mine Safety 


Every Mine Fire or Explosion Can Be Prevented or 
Controlled 


By JOHN J. REED 


Mining Engineer 


Berkeley, 


THERE are two sides to the question 
of who is responsible for mine safety. 
Labor says it is management’s re- 
sponsibility to provide safe equipment 
and working conditions, while man- 
agement may say that it is up to the 
worker to follow the rules, work 
safely, and not get himself hurt. Both 
sides are partly right, but manage- 
ment is in position to control working 
conditions, and therefor is the more 
responsible. It is labor’s part to co- 
operate by observing safety rules and 
to work as safely as possible with the 
equipment provided and under existing 
conditions, 

Safety education, initiated by man- 
agement, may help the labor force io 
cooperate intelligently. This is espe- 
cially true when dealing with native 
labor, perhaps largely illiterate and 
completely unaccustomed to mechani- 
cal equipment. It is up to manage- 
ment to choose the safest methods and 


58 


California 


procedures which are to be used, and 
to provide the safest equipment to 
accomplish the job. 

Just as it is the obligation of any 
boss to look out for the safety and 
welfare of his men, it is the moral 
obligation and responsibility of man- 
agement to protect the labor force 
from unforeseen dangers. This is 
especially true as regards the possi- 
bilities of major disasters involving 
the entire mine or operation. 

The average workman cannot be 
expected to concern himself with con- 
ditions beyond the limited radius of 
his own working place. He rightly 
expects management to protect him 
from dangers threatening from out- 
side his working radius. 

Management cannot be expected to 
foresee unpredictable acts of God, but 
there is no excuse for failure to ob- 
serve the basic fundamentals of mine 
safety recognized as principles for 


generations, or for a failure to profit 
from the experience of past mine 
disasters. 


Ventilation Control First 


Maintenance of positive control of 
mine ventilation is usually important 
during normal operation to increase 
efficiency and provide healthful con- 
ditions underground. During fires or 
after explosions, such control may 
provide the only means of saving the 
men, controlling the spread of flames, 
or preventing further explosions. 

Natural ventilation may be quite 
regular and dependable under normal 
conditions, but let a fire start under- 
ground and no one can predict what 
may happen to the air currents. Fur- 
thermore, if no prcevision has been 
made to make the ventilation positive, 
either by doors or fans, there will be 
no way to gain control and force the 
air flow back into the established 
pattern. 

The importance of accurate knowl- 
edge of the mine air currents cannot 
be over-emphasized. It is not sufficient 
to assume the air will flow in what 
seems to be a logical direction. Care- 
ful surveys should be made to trace 
the complete circuit of the air through 
the mine. All air in the various splits 
should be accounted for so that un- 
usual losses or short circuits will be 
revealed. During a fire, gas and smoke 
may short circuit through an old open 
stope, forgotten raise, or abandoned 
cross-cut, and block an avenue of 
escape thought to be safe. All possible 
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combinations of fans running nor- 
mally, reversed, and shut-down should 
be tested with doors open and closed. 
Only with the results of such tests is 
the mine management prepared to 
make accurate estimates of how best 
to evacuate the mine and control the 
ventilation. 


None Immune 


The metal miner is prone to consider 
himself relatively safe from mine fires 
and explosions, and to think of the 
coal miner as the man especially sub- 
ject to such disasters. This may lead 
to dangerous complacency in metal 
mines, and neglect of basic principles 
of mine safety. Serious fires and ex- 
plosions have occurred in metal mines 
all over the world, and no under- 
ground mine can be considered im- 
mune. 

All combustion products of an 
underground fire are confined, and only 
a limited supply of oxygen is avail- 
able. Fire therefore rapidly depletes 
the critical supply of life supporting 
oxygen, and at the same time produces 
large amounts of deadly carbon mon- 
oxide because of the incomplete com- 
bustion. For these reasons, the gases 
and smoke from mine fires are far 
more dangerous to the men under- 
ground than the fire itself. This ex- 
plains the importance of an accurate 
knowledge and positive control of 
mine ventilation. The amount of com- 
bustible material may be exceedingly 
small and the fire itself completely 
local; yet the smoke and gas generated 
may kill hundreds of men. 


Types of Fires 


Although fires often start in the 
places considered least susceptible, a 
few especially dangerous spots might 
be listed as worthy of particular at- 
tention. Timber is the obvious danger 
in mines requiring close heavy sup- 
port. This is especially true in the 
shafts and main entries which are 
usually the main airways as well. A 
fire in such a location spreads rapidly 
because of the high air velocity, and 
the smoké and gas are carried quickly 
into the working places where the men 
may be overcome before they can 
escape. It is especially desirable there- 
fore that such critical openings be 
supported with fireproof materials 
such as concrete and steel. In answer 
to protests against the elimination of 
timber for underground support, the 
asbestos mines are cited. In them 
even the use of matches is discouraged 
underground because the wood fiber 
will contaminate the ore. Surely if the 
asbestos mines can eliminate timber 
entirely because of economic necessity, 
other mines can do so in a few critical 
openings for the sake of mine safety. 

Shops, forges, oil storage rooms, 
powder magazines, and similar instal- 
lations are particular fire hazards 
when located underground or near 


AUGUST, 1955 


Multiple mine doors are best insurance 
against spread of explosion or fire 


portals or shaft collars. If placed 
underground, they should be of com- 
pletely fireproof construction. Such 
installations should never be located 
in a through airway or travelway, or 
in any opening which might conceiv- 
ably become a through airway due to 
unforeseen changes in ventilation or 
failure of doors or bulkheads due to 
fire, explosion, or cave-in. They should 
be well offset from such through ways 
and thoroughly isolated by multiple 
fireproof doors. 

The disposal of combustible refuse 
underground may produce an espe- 
cially subtle fire hazard. Empty dyna- 
mite boxes, wrappings, crushed, de- 
cayed, and scrap timber from repairs, 
etc., is often disposed of by dumping 
into old workings and stopes. Accu- 
mulations of such material are very 
susceptible to fires by spontaneous 
combustion. Combustible waste should 


be removed from the mine if possible, 
and may even be useful as fuel out- 
side. If dumped into old workings 
underground, it should be done only in 
conjunction with active filling with 
waste rock so as to thoroughly dilute 
and isolate the combustibles. Care 
must be taken to suspend combustible 
dumping as soon as waste filling slows 
or is suspended; otherwise large ac- 
cumulations of combustibles may occur 
all unsuspected by the disposal crew. 

Spontaneous fires may occur in mas- 
sive sulfides, coal beds, and in the gob 
or crushed fill material consisting of 
waste rock, sulfides, coal, and timber. 
Such fires usually start slowly in iso- 
lated sections and are difficult to con- 
trol. Such a fire necessitates expensive 
precautions to safeguard the ventila- 
tion of the rest of the mine, and may 
ultimately cause the abandonment of 
the workings. 


Types of Explosions 


Although methane is commonly 
found in coal mines, it may also occur 
in sedimentary rocks in the absence of 
coal. In the California Coast Ranges, 
serious methane explosions have oc- 
curred in metal mines and tunnels. 

Suspensions of finely divided dust 
of certain materials can be very ex- 
plosive. Coal, sulfide, and grain dust 
are examples. Where appreciable 
amounts of coal or sulfide dust occur, 
a blast or other air disturbance may 
stir up enough dust to form an explo- 
sive mixture. Once ignited, such an 
explosion will propagate itself. This 
is often the explanation of disastrous 
coal mine explosions where only small 
local concentrations of methane occur. 
Occasionally when mining massive sul- 
fides, an unusually strong blast is ex- 
perienced upon detonating the stand- 


Every crew going underground should include more than one man familiar with 
the entire mine 
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ard round and charge. This is due to 
the ignition of the sulfide dust suspen- 
sion formed by the first shots of the 
round. 

Gaseous products of a mine fire may 
in themselves be explosive. Carbon 
monoxide, oil fumes, and other gases 
and vapors generated by confined fires 
may accumulate in the workings and 
finally explode; hence the importance 
of protection against both fires and 
explosions in any mine. 


Plan Evacuation 


When confronted with danger un- 
derground, it is the natural tendency 
of any miner to try to go out by the 
route to which he is accustomed. All 
too often that is the route first ren- 
dered impassable. For this reason, it 
is of primary importance to provide 
and mark plainly alternate escape 
routes from all working places. The 
larger and more complicated the mine, 
the more important this rule. If small 


At intervals entire mine should be evacuated under varied hypothetical disaster 


ing them of impending danger is one 
of the most important and difficult 
factors in mine safety. Five minutes’ 
delay may mean the difference be- 
tween life and death to the man 
underground. 

In mines with an extensive com- 
pressed air system, a stench injected 
into the lines at the compressors is 
probably the most efficient warning. 
Even in the largest mines, such a sig- 
nal reaches the most remote sections 
within 10 or 15 minutes. The stench 
most commonly used is ethyl mercap- 
tan. It is harmless but quite disagree- 
able, and most important, it cannot be 
confused with any other odor. 

A complete telephone system pro- 
vides another means of quickly warn- 
ing underground crews of danger. It 
gives the advantage of being able to 
advise the nature and location of the 
danger so that the best course of 
action may be chosen. Alternate lines 
should be run where possible through 


conditions 


numbers of men must work in isolated 
sections with but one exit, then they 
should be provided a refuge where 
they can safely wait until rescued. 

In a large mine employing many 
hundreds of men, it might be economi- 
cally impossible to train all the men 
to know the whole mine. However, the 
key personnel, down to the bosses in 
direct charge of the men, usually 
amount to not over 5 or 10 percent of 
the total underground force. These 
men can easily be trained to know the 
whole mine, and the relation of their 
own section to all the other sections. 
Not only will this knowledge enable 
them to lead their men to safety in 
time of danger, it will also help them 
to do their job better from day to day. 


Need Warning Signals 


Even in the more systematic mining 
methods the men are scattered in 
small groups. The problem of warn- 
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different entries in case one line 
should be damaged. 

In mines having extensive electric 
lighting circuits, a light flashing de- 
vice may be used effectively to flash a 
warning. One large mine has devel- 
oped an automatic device for this 
purpose. It flashes the lights through- 
out the mine, first giving the interna- 
tional fire signal of nine flashes in 
groups of three, followed by the level 
signal corresponding to the hoistman’s 
level signal, to indicate the location of 
the fire. 


Fire Drills Important 


In any time of sudden danger, it is 
a great help to the individuals in- 
volved to have previously considered 
their best plan of action in the face of 
given conditions. This is nowhere 
truer than in the case of a mine dis- 
aster. Rapid, correct decisions must 
be made and orders given. There is 


no time to ponder and calculate, as 
every minute is critical to those under- 
ground. The wrong decision may 
needlessly cost hundreds of lives. 
Obviously, the decisions and orders 
should be based on an accurate know!l- 
edge of conditions and how certain 
actions such as closing doors, chang- 
ing fans, etc., will change those condi- 
tions. The only way such knowledge 
ean be obtained is by the previous 
study of hypothetical disaster condi- 
tions. In this way the best possible 
disaster orders can be determined, 
before an emergency, to meet a given 
danger from any given locality of the 
mine. Of course an actual disaster 
will seldom exactly duplicate the hy- 
pothetical, but with minor modifica- 
tions the steps to be taken will be 
nearly the same, and in the face of 
an actual emergency we need worry 
only about a few modifications to a 
predetermined basic plan. 

At periodic intervals, the entire 
mine should be evacuated by the en- 
tire normal shift under a varied hypo- 
thetical disaster condition. Such a 
drill will enable every last man to 
become familiar with the warning sys- 
tems and exits, and his duties in case 
of disaster. An evacuation drill should 
be announced beforehand, although the 
exact time may remain a surprise. No 
attempt at extreme realism (smoke 
bombs, etc.) should be employed, as 
panic and serious accidents may re- 
sult. The frequency of evacuation 
drills will depend somewhat on the 
rapidity of labor turnover. One to 
three drills per year might be indi- 
cated. 


Provide Multiple Doors 


If there is any one single factor 
which will save lives and prevent the 
rapid spread of fire, smoke, and gas 
in a mine, it is the provision of mul- 
tiple doors at short intervals through- 
out the mine. Even with materials at 
hand, a bulkhead takes time to build; 
it requires neither time nor effort to 
close a door. Even though the doors 
be neither fireproof nor perfect, if 
enough of them are closed _ soon 
enough, air flow will be reduced to a 
negligible amount. 

Doors at critical points, such as 
those isolating shafts and main sec- 
tions of the mine, should be well made 
of steel and concrete. This is also true 
of doors isolating important or poten- 
tially dangerous underground installa- 
tions such as hoist rooms, compressor 
and pump stations, powerhouses, tool 
and supply rooms, and electrical sub- 
stations. These places can often 
double as refuges when properly con- 
structed. 

It is important to have multiple 
doors, especially at critical points, for 
two reasons. First, an explosion can 
easily destroy a strong single door, 
but is much less likely to destroy a 
second or third door. Second, if dupli- 
cate doors remain open during normal 


MINING CONGRESS JOURNAL 


| | 
| 
i 
| 
} 
i 
| | | 
s 
\\ 
Py a: i 
Bee = 
. 
$ “~ 


All possible combinations of fans and doors should be tested 


operation, they will be undamaged and 
can be closed after an explosion. 


Importance of a short interval be- 
tween doors in any stretch of workings 
should be emphasized. Often the first 
warning a miner receives is the ar- 
rival of smoke coming down wind from 
the fire. If the nearest door is too far 
away, and especially if up wind from 
him, the man may be overcome before 
he can reach the door. However, if he 
can retreat down wind, shutting doors 
behind him as he goes, he can prob- 
ably either make a safe exit from the 
mine or effectively bulkhead himself 
in a dead end and await rescue. Mul- 
tiple doors being shut by the men 
underground will not only help them 
to save themselves from the smoke 
and gases, it will also throttle the fire 
and help to control it. 


Refuge Design 


In some mines, especially very large 
or deep ones, there will be isolated 
sections from which it would be im- 
possible for men to escape in case of 
fire. Such a situation should not be 
tolerated where a large number of 
men is involved, but when only a few 
men work in these sections it may be 
economically prohibitive to provide a 
second exit. 

In this latter case, a properly con- 
structed refuge should be built in the 
isolated section, and stocked with 
water, food, and emergency equip- 
ment. Compressed air should be piped 
into the chamber if available to supply 
fresh air and provide positive pres- 
sure inside. Because the maintenance 
of the compressed air supply is of 
such value to trapped men, it is im- 
portant to connect all air lines in 
loops and supply air by multiple 
routes when possible so that the pres- 
sure can be maintained by an alter- 
nate route in case one line is broken. 

If no compressed air is available, 
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or the supply is not considered de- 
pendable in an emergency, then the 
refuge should be large enough so that 
the volume of air enclosed will support 
the required number of men a reason- 
able length of time. A man at rest 
needs about 0.9 cu ft of oxygen per 
hour, and the air he breathes must 
contain an absolute minimum of 10 
percent oxygen as compared to the 
normal of 21 percent. For 24 hours 
then, he needs 22 cu ft of oxygen above 
the minimum of 10 percent. Now 200 
cu ft of normal air contain 42 cu ft 
of oxygen, or 22 cu ft above the 10 
percent. Therefore, in designing a 
completely isolated refuge, its volume 
should be such that there will be 200 
cu ft of air per man per day that its 
protection may be needed. This is an 
absolute minimum, and allows no fac- 
tor of safety. Men in a 10 percent 
oxygen atmosphere would almost cer- 
tainly be unconscious and near death, 
and no carbide lamp would burn. It 
would be much safer to allow a volume 


Positive ventilation control saves lives, prevents fire from spreading 


of 300 cu ft per man per day. This 
would leave an atmosphere containing 
about 13.5 percent oxygen wherein a 
carbide lamp would burn and a man 
remain conscious. The U. S. Bureau 
of Mines recommends 650 cu ft per 
man per day to allow an ample factor 
of safety. 

It is important that the miners be 
instructed as to how they can best 
utilize all the air entrapped. The air 
should be mixed occasionally, a mini- 
mum of lights left burning, and the 
men evenly distributed in the refuge 
and resting as much as possible. Car- 
bon dioxide from the breath will 
stratify readily in still air, and may 
accumulate along the floor. Therefore, 
the men should be up on timber piles 
or sitting up against the walls rather 
than lying on the floor. 

Some large mines, notably the Frood 
in Canada, let the refuges serve as 
regular lunchrooms, thereby making 
them serve a double purpose and 
familiarizing the men with their loca- 
tions. 


Stores of Apparatus 


Time is the item in shortest supply 
during the outbreak of a mine fire. A 
cool headed experienced man can usu- 
ally save himself if he has the neces- 
sary materials or equipment immedi- 
ately at hand. Otherwise he may be 
overcome before he can find or gather 
them. As escape from the mine is the 
best protection of all, self rescue ap- 
paratus should be provided in many 
more mines than it is at present. 
Because of their low cost, these units 
can be purchased by the miner him- 
self, if not provided by the manage- 
ment; and he could not buy a cheaper, 
more effective form of insurance. A 
few sets of oxygen breathing appara- 
tus should be stored at convenient 
locations underground, perhaps in the 
refuges, for use in rescuing men 
quickly from locally bad air or dan- 
gerous positions which may be rapidly 
growing worse. In the past, consider- 
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able emphasis has been placed on the 
need for stores of bulkhead materials 
to be kept underground so _ that 
trapped men can use them to barri- 
cade themselves. The same effort and 
expense used to supply multiple doors 
and a few refuges would offer much 
more effective protection to the men. 


Education and Training 


Education and training in general 
safety and self-preservation can be 
most effective in decreasing both 
minor daily accidents and the toll of a 
major disaster. An intelligent, trained 
man is more likely to be successful 
when facing an emergency alone than 
is an unthinking man blindly trying 
to follow some boss’ rules or instruc- 
tions. In evacuating a mine, the men 
should be instructed never to delay 
their exit, nor to return for tools, 
clothing, etc. Five minutes’ delay dur- 
ing the early stages of a fire may 
mean the difference between reaching 
safety and being trapped. 

The men underground are usually 
closer to the source of the trouble 
when a fire starts, and better pre- 
pared to take effective action, than 
anyone outside. Therefore they should 
be provided the training and the 


physical means (doors) to meet the 
situation locally, and thereby not only 
save themselves but isolate the fire in 
its earliest stage. 


Safety Means Savings 


A few backward organizations actu- 
ally have to be sold on the value of 
mine safety. Naturally, the most con- 
vincing argument in such cases is a 
discussion of the direct economies 
involved. 

Most direct of all accident costs is 
the cost of compensation for death or 
injury. The load of compensation pay- 
ments may be deferred in the case of 
long-term ailments such as silicosis, 
but in a mine with a long life the 
eventual drain may become very con- 
siderable unless preventive measures 
are taken early in the game. 

Lost time is an important direct 
cost of accidents. This refers not 
only to the time lost by the injured 
person alone, but also to the time lost 
by all concerned in the rescue, treat- 
ment, and removal of the injured and 
the investigation of the accident by 
the supervisory staff. 

The training and use of replace- 
ments for the absent workers is not 
only costly, but inefficient service must 


be expected of the newly trained men 
for some time. 

Damage to material and equipment 
due to accidents is certainly a direct 
expense. 

In addition to the direct costs of 
accidents, there are several important 
effects due to the human element. 
Their costs, although indirect, may be 
far more damaging than commonly 
supposed. 

Morale of the workers must be con- 
sidered. Men will not work willingly 
under dangerous conditions. Even if 
they do not recognize dangerous con- 
ditions when they first enter the mine, 
it will not require many accidents 
around them before they see the light. 
If their safety and welfare mean little 
to their boss, they will soon learn to 
distrust that boss’ orders. 

Labor and public relations suffer in 
the face of a bad accident record. 
Unions may make exaggerated de- 
mands because of certain accidents. A 
bad accident record will develop dis- 
trust of the mine in the surrounding 
community. 

The human suffering and grief to 
the injured and his family must never 
be forgotten, even though it cannot be 
measured in dollars and cents. 


Keep Track of Uranium 
Production and Reserves 
(Continued from page 38) 


grade of 0.10 percent U;0g. This 
particular grade is used because it 
coincides with the minimum (for 
which uranium ore settlements are 
made under A.E.C. Domestic Ura- 
nium Program Circular 5, Revised. 

This cutoff is generally satisfac- 
tory for purposes of reserve calcula- 
tion for deposits with average thick- 
ness in excess of 2.0 ft and average 
grade in excess of 0.20 percent U3Ox. 
With greater thicknesses and higher 
grades of ore, there is less dilution in 
mining. If this dilution does not low- 
er the grade of ore below 0.20 percent 
U30g, the maximum base price sched- 
uled in Circular 5, Revised, prevails. 
This price is $3.50 per lb of contained 
U30s. Below 0.20 percent the 
base price decreases $0.20 per hun- 
dredth percent U3;:0g to a minimum 
price of $1.50 per pound at 0.10 per- 
cent 

In Figure 7, the dilution of an ore 
body with average thickness of 2.2 
ft is estimated to be 92 percent at an 
intermediate stage of mining before 
exhaustion of the deposit. 

Deposits less than 2.0 ft thick with 
average grade less than 0.20 percent 
Uz30g generally cannot be mined by 
subsurface methods to the extent that 
the full tonnage and grade of ore cal- 
culated with minimum _ thickness- 
grade of 0.10 ft-percent will actually 
be realized. Accordingly, such de- 
posits are recalculated by restricting 
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the inclusion of overlying or under- 
lying sample thicknesses having a 
minimum grade of 0.10 percent U;0xs 
so that the composite thickness-grade 
for each sampling site does not fall 
below 0.20 ft-percent. 

The tonnage of ore and pounds of 
contained U;0g estimated to be pres- 
ent in a deposit as calculated with a 
minimum thickness-grade cutoff of 
0.20 ft-percent is classified as Avail- 
able in the table of mining and metal- 
lurgical availability and highway ac- 
cessibility. The difference between 
the tonnage of ore and pounds of con- 
tained UsOg as calculated with a 
minimum thickness-grade cutoff of 
0.10 ft-percent and the tonnage and 
pounds calculated with minimum of 
0.20 ft-percent is classified as Not 
Available. 


In this manner ore reserves which 
are mill feed, tributary to the various 
uranium concentrating plants, can be 
segregated from the non-commercial 
reserves which are also included in 
the broad picture of A.E.C. explora- 
tion. 


Several factors are used in convert- 
ing volume to tonnage. For uranium 
deposits in sandstone, the figure of 14 
cu ft per ton is widely used. For de- 
posits in the Todilto limestone, the 
factor is 12 cu ft per ton. For ura- 
niferous lignites, the estimate cur- 
rently in use is 30 cu ft per dry ton. 


Conclusion 


The Accounting and Ore Reserves 
Branches of the Grand Junction Op- 


erations Office have collaborated in 
the compilation, classification, and 
calculation of uranium ore production 
and reserves. The joint purpose has 
been to facilitate the plans of the Raw 
Materials Division of the Atomic 
Energy Commission with prompt, cur- 
rent, systematized summaries of an- 
ticipated future ore discoveries and 
presently developed ores together 
with the flow of these ores through 
stockpiles to the milling plants. This 
program has called for the collection 
and organization of many thousands 
of items of information from the 
many hundreds of widely scattered 
uranium mines and prospects of the 
Colorado Plateau and other rapidly 
expanding areas of the western 
United States. The organization of 
these myriad items has been truly ex- 
pedited by the use of punch card tab- 
ulating equipment. 


HOWDY PODNER! 
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Even a fire-resistant belt is no protection against accumulations of combustible material 


Fire-Resistant Conveyor Belting 


A Report of the Conveyor Committee Outlining 
Progress in the Development of Fire-Resistant 
Belting for Underground Conveyors 


Compiled by J. L. THORNTON 


Subcommittee Chairman 


THE subject of fire-resistant belting 
continues to receive more and more 
attention as the use of belt conveyors 
underground continues to increase. 
The agitation for fire-resistant belt- 
ing was accelerated after the loss of 
three lives in England at the Chat- 
terley-Whitfield Colliery in Decem- 
ber 1948, and at the Creswell Colliery 
in September 1950, where the death 
toll was 80. A report on these disas- 
ters was released by the Scientific 
Department of the National Coal 
Board in England on June 6, 1951. 
In addition to the detailed descrip- 
tion of the disasters, the report in- 
cludes recommendations for installa- 
tion and operation of rubber belt con- 
veyors. Analyses of mine fires and 
methods for determining fire-resist- 
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ant qualities of belting were also dis- 
cussed. With no means of compound- 
ing natural rubber for adequate fire 
resisting qualities, and with no fire- 
resistant synthetic polymer (Neo- 
prene) being produced in England, 
polyvinyl chloride compounds were 
recommended and specified for con- 
veyor belt fabric impregnation and 
covers. Papers have been published 
which include all the data mentioned 
here and have been made available 
at AMC Coal Conventions, Mining In- 
stitutes, and AIME meetings. 
Actually, there is no such thing as 
“fireproof” rubber conveyor belting 
now known and the term has been 
used loosely. While the coal industry 
might realize this, the general public 
takes the expression literally. Any ac- 


ceptable definition, therefore must con- 
vey the idea of the degree of resist- 
ing fire. It is necessary to educate 
the public regarding this feature. The 
degrees of fire resistance, in decreas- 
ing order, according to Webster are 
designated by fire-resistive, fire-re- 
tardant and flameproof. 


Report of the British National 
Coal Board 


It is appropriate that a quotation 
be included here, from a later report, 
“Accident at Creswell Colliery, Der- 
byshire” released in June 1952 as the 
conditions are similar in some re- 
spects to accidents which have oc- 
curred in the United States since that 
time. The necessity for “good house- 
keeping” and the urgent need for 
manual and automatic safety controls 
is emphasized. Some slight changes 
are required when these suggestions 
are applied in the United States, but 
the principles generally are the same. 
The section from the reference report 
follows: 

CONCLUSIONS AND 
RECOMMENDATIONS 


“Following the failure to effect 
timely repairs to the badly damaged 
conveyor belt which resulted in torn 
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strips of belting collecting in the No. 
2 transfer chute, the disaster was due 
to four successive causes: (1) a 
rapidly starting and growing fire 
spreading in the main-intake airway; 
(2) the failure of the fire-fighting 
arrangements; (3) some delay in 
warning the men inbye; and (4) the 
main return was the only means of 
escape for the men on the inbye side 
of the fire. Unless fires on conveyor 
roads could be wholly prevented—and 
it is not possible to be sure of this— 
then there is potential hazard from 
them and it is necessary to consider 
how best this hazard can be mitigated 
by action under these four heads. 
There is little doubt that present prac- 
tice in many mines leaves much to 
be desired and that it can and should 
be improved.” 

The report then recommends in de- 


Good housekeeping will always be one of the main requirements in operating 


trained and instructed in fire fighting. 
In case of fire there should be an 
alarm signal which could be heard by 
the men threatened by any danger. 
Escapeways should be maintained for 
all belt sections and improved forms 
of self rescuing apparatus should be 
provided. 

In conclusion, the report stresses 
that, “even though it might not be 
fully effective in all cireumstances— 
there is much that could be done 
which would succeed in slowing down 
the initiation, growth and spread of 
a fire, and so reduce the potential 
hazard to men inbye, that loss of life 
would be unlikely. A high degree of 
resistance to fire would gain very 
valuable time. There is, however, no 


short cut to success and what this 
disaster suggests is the urgent need 
for tightening up safeguards and pre- 


# 


conveyors safely 


tail a list of the more important fire 
prevention measures to which the at- 
tention of colliery managements are 
directed. These are summarized as 
follows: 


The conveyor way should have 
ample clearance above and on both 
sides of the belt so that any material 
falling off would not be in contact 
with the moving parts. Fireproof 
construction should be used for the 
conveyor structure and the roadway 
should be kept free from combustible 
material. Automatic safety devices 
should be installed to prevent over- 
loading, belt slip and piling up coal 
at transfer points. There should be 
effective means of stopping the con- 
veyor at any place along the roadway. 
The belt line should be patrolled while 
in operation and any damage reported 
immediately. 

Fire extinguishing equipment 
should be located at critical points 
and the conveyor personnel should be 
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cautions against fires at all stages. 
An over-riding condition of success 
in dealing with fires is the high cali- 
bre, thorough organization and full 
training of the personnel.” 

* * 


The subcommittee wishes to sum- 
marize the foregoing recommenda- 
tions by repeating the following fea- 
tures: (1) Good housekeeping; (2) 
Automatic safety devices; (3) Suit- 
able fire fighting equipment; and (4) 
Means of escape. 

Recommendations for safety de- 
vices are included in the NEMA 
Standard MB 1954 in Part 2 General 
Standards MB 1-2.10. 

The state laws in the largest pro- 
ducing areas in the United States 
publish regulations covering means of 
escape and in most instances much 
better escape conditions have existed 
in our mines for several years than 
exist in England. 

Good housekeeping cannot be over- 


emphasized. It takes no special skill 
or knowledge to keep belt headings 
cleaned up and is the cheapest method 
of fire prevention available to the 
industry. 


Origin of Conveyor Fires 


Conveyor fires can be classified into 
three groups based on origin. 


(1) Fires generated within the 
belt. This type is caused princi- 
pally by friction such as would oc- 
cur when a belt is stalled and the 
drive pulley continues to operate. 
The hazard of fire originating in 
the duck after the covers have been 
stripped off can be reduced by im- 
pregnating with fire-resistant com- 
pounds or otherwise treating the 
duck. 

(2) Fires starting in other parts 
of conveyor system. Such fires us- 
ually start on the return rollers and 
idlers. The fires are due to metal 
parts rotating against obstructions 
and broken or damaged bearings. 
The heat generated ignites coal 
dust or other inflammable materials 
adjacent to the conveyor. There 
have been cases where the fire was 
started during an operating shift 
but did not reach dangerous pro- 
portions until an idle period. 

(3) Fires originating outside the 
conveyor system. Numerous fa- 
miliar sources for this type are so 
well known that no further com- 
ment or explanation is deemed 
necessary here. It should be men- 
tioned again though, that “good 
housekeeping” is as essential as the 
use of fire-resistant belting. 


Although most mine fires in the 
United States where conveyor belting 
is involved have originated in out- 
side sources such as power cables, 
lubricants, coal dust, waste accumula- 
tions and oil spillage, it is certainly 
a step in the proper direction to de- 
velop satisfactory fire-resistant belt- 
ing. It is well known that the pres- 
ent price of fire-resistant compounds 
is substantially higher than that of 
compounds not having fire-resistant 
qualities. Universal use of fire-re- 
sistant belting is retarded presently 
for that reason. But in any case, fire- 
resistant belting for installations un- 
derground will not be a panacea be- 
cause of the “outside sources” listed 
above. Cleanliness of any conveyor 
system will contribute substantially 
to the elimination of the fire hazard. 
The rubber belting manufacturers, 
though, are accelerating their work 
to develop a satisfactory fire-resistant 
product. 


Proposed Specifications 


It has been apparent to this point 
that the designation “fire-resistant” 
has been used consistently in describ- 
ing the quality of rubber compounds 
to withstand high temperatures. This 
is in accordance with the accepted 
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nomenclature established by RMA 
and the National Coal Association, 
except that “retardant” is used in- 
stead of “resistant.” 

It might be interjected here that 
there are certain fundamental re- 
quirements of a conveyor belt carcass 
to do the job properly. There must 
be enough body in the fabric and 
proper number of plies to support 
the specified load without excessive 
sag. Although sag is a function of 
belt tension and idler spacing that 
feature must receive consideration. 
There must be enough strength in the 
carcass to prevent over-stressing dur- 
ing normal operation. In addition, 
there must be enough strength in the 
earcass to absorb surges in excess 
of the average load. It is beyond the 
scope of this paper to outline in detail 
each rubber manufacturer’s exact 
specification for his particular belt- 
ing. Suffice it to note here that there 
should be a certain relation between 
fill threads and warp threads of car- 
cass construction to produce a bal- 
anced product. 

Certain general features in regard 
to manufacturing fire-resistant belt- 
ing probably will include a designa- 
tion by the Bureau of Mines, that: 


(1) Reinforcement plies shall be 
of fabric and/or cord or steel cable. 

(2) There shall be friction and 
skim coats of fire-resistant com- 
pound. 

(3) The top and bottom covers 
shall be of the fire-resistant com- 
pound. 

(4) A breaker may or may not 
be included in top cover. 

(5) In addition to the friction 
coat, the thickness of the skim coat 
will be specified. 

(6) The covers, friction and 
skim coat compound will be speci- 
fied. The method of selecting sam- 
ples and the tensile requirements 
of the rubber, as well as adhesions, 
will be established. The fire-resist- 
ant test method and procedure will 
be established also, and the inspec- 
tion as well as rejection procedure 
will be outlined. 


In addition to the above, the fol- 
lowing items probably will also be 
included in the Bureau of Mines Bul- 
letin on Fire-Resistant Belting: 


(1) The conveyor belting repair 
material should be of fire-resistant 
compound. 

(2) The lagging of the drive and 
other pulleys where this type of 
covering is used, should be of fire- 
resistant compound. 

(3) The use of protective devices 
to prevent overspeeding or run 
away should be used on incline and 
decline belts where this hazard 
could occur. 


The Bureau of Mines will not con- 
duct tests for approval for use as 
fire-resistant belting on a_ product 
which has not been completely devel- 
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oped and is not ready for commercial 
production. In other words, no tests 
will be made on belting in which the 
fabric, cover compounds and manu- 
facture are in a preliminary stage 
of design and development. 

The critical temperature in belting 
under friction test has been indicated 
as being less than 500° F or 260° C. 

The details of branding the belting 
as being fire-resistant is in the proc- 
ess of being definitely established and 
suggested depressed lettering with 
designated location will be determined 
soon. 

A question raised sometimes is 
whether or not there is liberation of 
phosgene, a toxic gas, when Neoprene 
compound covers are burned. The 
product referred to is carbonyal chlo- 


ground conveyor belting installations. 
This feature has been rather fully 
covered in several papers, and the 
most recent is a subcommittee report 
by Mr. S. T. Allsbrook on “Belt Fire 
Prevention” published in the MINING 
CONGRESS JOURNAL, October 1953. 
Since the subject of protective devices 
has been fully covered by previous 
reports, we refer to those papers if 
further detailed description is re- 
quired. One exception, however, de- 
serves additional emphasis and is 
noted below. 


One type of protective device should 
receive more than passing mention. 
It is essential that slippage control 
be inaugurated regardless of the type 
belting used. It is just as important 
to utilize this protection even when 


Care in belt loading to prevent spillage is important 


ride and it is a poisonous gas contain- 
ing carbon monoxide and a chlorine 
compound. Recent tests of burning 
Neoprene indicate no evidence, or only 
a trace, of phosgene present. The con- 
clusions presently are that suffoca- 
tion from the large volume of smoke 
or other non-toxic products would 
occur before asphyxiation. 

When there are any changes to be 
made in the compound which had been 
previously approved by the Bureau 
of Mines, further testing of the new 
product when completed, will be re- 
quired. 


Earlier Reports 


It was the consensus of opinion at 
the Conveyor Committee meeting in 
Huntington referred to above that 
some mention should be made of pro- 
tective devices to be used in connec- 
tion with the operation of under- 


probable that other hazards also will 
be eliminated entirely or at least ma- 
terially reduced. An occurrence of 
driving mechanism continuing to op- 
erate when the conveyor is stalled 
would be prevented. A centrifugal 
type switch installed on the bottom 
side of the top run of the conveyor 
belt near head pulley has proved en- 
tirely satisfactory. This device is 
available from several electrial man- 
ufacturing companies. 

It is with great pleasure that the 
subcommittee presents this first phase 
of our progress report on Fire-Re- 
sistant Belting. The committee mem- 
bers present at the meeting in Hunt- 
ington on June 22, 1955 were in com- 
plete agreement on the contents in- 
cluded here and also concurred in 
the Bureau of Mines “Proposed 
Schedule for Testing Conveyor Belts 
for Fire-Resistance.” 
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THE LONG AND THE SHORT OF IT... Here is a new Hercules “‘King-Size” permissible car- 


tridge—24 inches in length—shown alongside the same grade in the conventional 8-inch size. 


HERCULES POWDER COMPANY 


Explosives Department, 922 King Street, Wilmington 99, Delaware 


Birmingham, Ala.; Chicago, Ill.; Duluth, Minn.; Hazleton, Pa.; Joplin, Mo.; Los Angeles, 
Calif.; New York, N. Y.; Pittsburgh, Pa.; Salt Lake City, Utah; San Francisco, Calif. 


NOW... 
“KING-SIZE 
ERMISSIBLE 


Hercules permissible powders packe 
in “King-Size” cartridges are nov 
available for use in coal mines. Fiel 
tests of these new ‘‘King-Size” can 
tridges show that they have many ac 
vantages, some of which are: 


e A continuous column of per 
missible powder in bore hole 
minimizes misfires and re 
duces the hazard of unsho 
powder in the coal. 


e Predetermined  cartridg 
weights effect economies ii 
the powder consumption. 


e Uniformity in loading prc 
duces uniform breakage. 


Hercules “King-Size” cartridges. ar 
supplied in most permissible grade! 
in lengths from 12 to 24 inches an 
in diameters of 14 to 2 inches. 


Our representatives are ready to di 
cuss your explosives needs and 
give more information on how th 
new “King-Size” cartridges can 


more work for you at lower cost. 


HERCULES| 
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Scalping Screens—Money Makers 


Useless Work Can Be Decreased If Crusher Feed Is 
Screened to Remove Small Sizes 


By W. S. SHIRA 


Processing Machinery Dept. 
Allis-Chalmers Mfg. Co. 


SCALPING primary crusher feed t> 
remove fines and dirt is good insur- 
ance against crusher damage and 
shutdown and reduces horsepower re- 
quirements and maintenance expense. 
The cost of a scalping grizzly or 
screen is much less than the cost of 
replacing a broken mainshaft or 
frame. 

Crusher feed size is determined by 
the character of the stone or ore (rel- 
ative softness or hardness, fracture, 
etc.) the mining methods used and 
the size of the shovels and trucks 
used for loading and transporting the 
material to be crushed. 

The crusher receiving opening is 
made large enough to accommodate 
the maximum one way dimension of 
the majority of the largest pieces ex- 
pected. However, it may not neces- 
sarily be the largest piece that can 
be handled by the loading shovel 


*which can usually pick up pieces that 


would bridge in the crusher feed 
opening. Any pieces too large to 
enter the crusher receiving opening 
must be reduced by secondary blast- 
ing. 

The selected crusher must handle 
the capacity required at the prede- 
termined setting including all of the 
quarry fines produced by blasting as 
well as the dirt accompanying the 
stone. 


Take Out Small Particles 


Since the size of these particles is 
already smaller than the close side 
setting, the crusher does no work on 
them and functions merely as a chute 
to transfer them to the conveyor be- 
low the crusher. Under these condi- 
tions the crusher becomes the most 
expensive chute obtainable. 

If the crusher feed is dirty or con- 
tains clay, there is always the possi- 
bility of packing in the crushing 
chamber, thus creating possibilities of 
damage to the crusher, drive or mo- 
tor, and necessity of a shutdown to 
clear the crusher. (See table I.) 
Finally, the fines and dirt occupy a 
volume in the crushing chamber and 
tend to increase the horsepower re- 
auired to operate the crusher and in- 
crease wear on the head and concaves. 

Where the primary crusher feed is 
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dry and free from sticky materials 
or where high capacity is not re- 
quired, a stationary grizzly can be 
used ahead of a primary crusher. 
The disadvantages of the stationary 
grizzly are low capacity, tendency to 
plug up or blind due to sticky feed 
or wedge shaped pieces which lodge 
between the bars, low screening ef- 
ficiency, and excessive headroom re- 
quirements. 

Vibrating screens or grizzlies have 


high capacity in a small space, do 
not require excessive headroom and 
are efficient and free from blinding. 
They should be of very heavy con- 
struction to withstand the shock of 
large pieces of stone or ore and to 
handle the high tonnages fed to the 
larger primary crushers. The vibra- 
tion amplitude should be large enough 
(% in. to % in.) to throw near size 
pieces out of the apertures to pre- 
vent plugging and the slope should 
be steep enough to insure a rapid con- 
veying rate for high capacity. 


Designs for Every Duty 


Figure 1 shows a scalping grizzly 
of heavy design. The deck consists 
of three sections with a step between 
which serves to turn over the large 
pieces so as to pass through stone 
which otherwise might ride over. The 
grizzly bars are of the straight type 
with the opening flared to prevent 


MATERIAL | HARDNESS 


REDUCTION RATIO 


(Relative) 


2.5] 3 [3.5] 4 [4.5] 5 


TACONITE 18 


QUARTZ 15 


LIMESTONE 12 


Y 
Y 


S 


PHOSPHATE 2 


Le 


WN 


Table I—Conditions where packing begins 


Fig. 1—Scalping grizzly screen with straight type grizzly bars 
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Fig. 2—Scalping grizzly 


with double tapered bars 


Fig. 3—Scalping screen with grizzly bars 
mounted on pedestals 


wedging. Figure 2 shows a deck us- 
ing double tapered bars. In this type 
the grizzly bars are located parallel 
with the sides of the screen and are 
tapered longitudinally as well as from 
top to bottom. 

To facilitate dismantling and main- 
tenance the grizzly bars are welded 
to cross plates which are bolted to 
the cross members of the screen 
frame so that a group of bars can be 
removed as a panel. The cross plates 
can be scalloped as shown in figure 1 
or the bars can be mounted on pedes- 
tals as in figure 3. This permits 
wedge or carrot shaped pieces to slide 
between the bars without hanging up 
on the cross members of the screen 
frame. If the bars are welded to 
flat plates as in figure 1, the height 
of the bars should be about 1.4 times 
the opening to prevent hang up of 
slabby pieces. 

Grizzly decks are preferred for 
scalping because of their high capac- 
ity and freedom from plugging. It 
is sometimes desirable, however, to 
use square openings. A deck of this 
type is shown in figure 4. This deck 
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is bolted directly to the cross supports 
of the screen frame and the plate is 
reinforced by heavy bars, called skid 
bars, welded between each row of 
holes. These bars serve to slide the 
large pieces over the deck and pre- 
vent excessive wear on the perforated 
plate. 

The screen side plates should be 
protected from wear by abrasion of 
the material. The illustrations show 
renewable liner plates bolted to the 
side plates. Grizzly bars, perforated 
deck plates and liner plates can be 
made of manganese steel. 

Screen body cross supports should 
be heavy enough to withstand impact 
of large pieces dropped several feet 
onto the screen deck. The minimum 
depth of the cross members is 6 in. 
with a maximum of 12 in. for very 
large, heavy pieces in the feed. Cross 
members are subject to wear from 
material falling through the deck 
above and should be provided with 
wearing plates as shown in figure 5. 

Screens of the type described above 
are suitable for openings ranging 
from four in. to ten in. and are cap- 
able of handling pit run stone or ore 
such as would be fed to a primary 
crusher. 


FEED END OF SCREEN 
IMPACT PLATE 


Estimating Screen Capacity 


For estimating purposes Table II 
gives the sizes of scalping screens 
for use with various primary crush- 
ers. Crusher capacities are based on 
crushing a clean limestone of aver- 
age hardness and are not necessarily 
the maximum obtainable. Variations 
in screen analysis, type of material, 
etc., will affect the scalping screen 
size and capacity. The pit run mate- 
rial is assumed to have the following 
analysis: 

Passing 8 in. 68 percent 
Passing 6 in. 52 percent 
Passing 5 in. 44 percent 
Passing 4 in. 36 percent 
Passing 3 in. 27 percent 


The table shows the largest single 
screen considered practical, however, 
two smaller screens could be used so 
that operation could continue while 
one screen was shut down for main- 
tenance. 


Screen Installation 


Scalping screens can be fed directly 
from a receiving hopper, but should 
be preceded by a feeder to smooth 
out surges due to intermittant dump- 
ing. Stationary skirts are usually 
placed above the screen to prevent 
spillage. 

Scalping screens are not always 
placed directly ahead of the primary 
crusher. In some instances they are 
located in the quarry or at an inter- 
mediate point. 


Scalping Screens with 


Secondary Crushers 


Secondary crusher sizes are de- 
termined by the indicated capacity, 


Fig. 4—Grizzly screen equipped with 
square openings in the deck 


DECK PLATES 


MATERIAL FLOW 
RUBBER 


WEAR PLATE 


DECK SUPPORT aa | 


Fig. 5—Section through scalping screen deck 


screcn 
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maximum size piece discharged by the 


_primary crusher and the reduction 


ratio desired. Capacity has a much 
greater effect on secondary crusher 
sizes than on primary, in fact most 
manufacturers rate their crushers on 
the basis of a scalped feed. Addi- 
tional stress on secondary crusher ca- 
pacity is required by the frequent 
operation of these crushers in closed 
circuit with the scalping screen. 

Sealping screens for secondary 
crushers are of lighter construction 
than for primary crushers since the 
feed sizes are smaller and smaller 
size separations are required. Both 
grizzly bar and square opening per- 
forated plate are used, but since the 
range of apertures used is much 
larger than on primary scalping 
screens, the screen construction dif- 
fers somewhat. 

For the larger apertures the grizz- 
ly deck or perforated plate deck may 
be used. Where the maximum feed 
size does not exceed 16 in. and the 
aperture range is from one to three 
in. the rod deck screen shown in fig- 
ure 6 may be used. The rods vary 
from % to one in. in diameter de- 
pending on the opening and are in- 
dividually mounted. This type of 
screen is ideally suited for handling 
moist and sticky stone or ore. The 
stepped construction turns over the 
larger pieces as well as permitting 
wedge shaped pieces to freely dis- 
charge without “hang up” on the 
cross members of the screen frame. 

When openings smaller than one 
in. are required and the feed size 
does not exceed six in. the rod deck 
screen shown in figure 7 may be used. 


Crusher Mav. Feed Mawr. Set- Max. Capac- Ncalping Screen 
Size Size, In. ting, In. ity TPH Nize Aperture HP 
30/2 25 4% 965 2-5x12 4% 20 
24/1 19 4% 620 1-6x12 4% 15 
1784" 11 2 1050 2-5x12 y 20 
12602 7 2 515 1-5x10 2 10 
10842 5 1% 735 1-5x12 1% 10 
760? + 14% 340 1-6x12 14 10 
548? é % 207 1-5x12 10 


Superior McCully Crusher. 


Hydrocone Crusher. 


Table III—Selection of secondary crusher and scalping screen 


Pulverator Ncalping Screen 

Nize Max. Feed Maz. Capac- 

No. Size. In. ity TPH Size Aperture HP 
1 é 12 1-3x6 3/16 2 
3 3 48 1-4x8 3/16 3 

424 6 80 1-5x14 3/16 10 

436 6 120 2-5x12 3/16 15 

448 6 160 2-5x14 3/16 20 


Fig. 6—Rod deck scalping screen for maximum feed size of 16-in. 


GYRATORY CRUSHERS 


“Superior” 


Shovel Size Prim. Open Side Capacity Scalping Screen 
Cubic Yds Crusher Setting ii gif Nize Aperture HP 
54-6 60-89 7 1500 6x14 7 20 
5 -5% 54-89 6 1000 5x14 6 20 
44%-5 48-74 5% 750 5x12 5% 15 
34% 42-65 5 500 5x10 5 15 
2 -2% 36-55 4% 300 4x8 4% 10 
1% 30-55 4 250 4x8 4 10 
20! 3 125 3x8 7% 
JAW CRUSHERS 
“Superior” 
Shovel Size Prim. Open Nide Capacity Ncalping Screen 
Cubic Yds Crusher Netting TPH Nize Aperiure HP 
5 ; 84x66" 10 500 5x10 10 15 
3%-4% 84x60" 8 350 5x10 8 15 
3 : GOx48* 6 500 5x10 6% 15 
2% vs 48x42" 400 5x10 5, 15 Fig. 7—Rod deck scalping screen with 
-2 42x40" deck openings of one in. or less and 
14% O00 a8 4 10 maximum feed size not exceeding six in. 
ROLL CRUSHERS In this type the rods vary from 3/16 
tates in. to % in. in diameter and are in- 
Shovel Size Prim. Capacity Ncalping Screen dividually mounted in rubber spacer 
Cubic Yds Crushers Setting TPH Nize Aperture HP blocks so that individual rods may be 
20 6 replaced when worn. This type of 
11% 34x48 4 175 4x8 4 10 screen is best suited for scalping feeds 


1 Superior McCully Crusher. 
“Superior Jaw Crusher. 
8A-1 Jaw Crusher. 


to small secondary or tertiary crushers 
or hammermills. 

Table III may be used for estimat- 
ing the capacity of secondary scalp- 


Table II—Selection of shovel, primary crusher and scalping screen 
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LoW-SEAM MINES GET 


TOW 
...WITH EXIDES 


HAULAGE IS SPEEDED FROM FACE 
TO DISCHARGE POINT, PRODUCTION 
1S BOOSTED THROUGHOUT THE 
MINE WITH EXIDE-DOWERED SHUTTLE 
CARS. DEPENDABLE EXIDE- IRONCLADS 
GIVE YOU MORE TRIPS PER SHIFT, MORE 
PRODUCTION PER MAN-HOUR, LOWEST 
HAULAGE COST PER TON! THEIR AMPLE 
POWER KEEPS EQUIPMENT WORKING 
FULL-SHIFT, WITH NO LET-DOWN IN 
PERFORMANCE. WITH LOWEST COSTS 
TO OPERATE, OWN AND MAINTAIN, 
EXIDE-IRONCLADS ARE ALWAYS YOUR 
BEST MOTIVE POWER BUY- 

ar ANY Price! 


WORK FOR YOU 
INSIDE AN IRONCLAD 


SLOTTED TUBES INSIDE AN 
IRONCLAD KEEP ACTIVE MATERIAL 
IN FIRM CONTACT WITH CONDUCTING 
GRIDS OF THE POSITIVE PLATE... 
THIS GRID PROTECTION LENGTHENS 


POSITIVE PLATE 


EXIDE- IRONCLADS. ARE 


CIS Y 


MINE LOCOMOTIVES, SHUTTLE CARS AND TRAMMERS 
POWERED WITH EXIDES KEEP SAFETY-FIRST ENGINEERS 
SATISFIED BECAUSE: THERE'S NO NEED FOR OVERHEAD 
WIRES AND TRAILING CABLES -THE HAZARD OF STRAY 
CURRENTS (S ELIMINATED — POWER 1S BOTH 
INDEPENDENT AND AVAILABLE, IN THE EVENT OF 
INTERRUPTION OF NORMAL POWER SUPPLY OR ACCIDENT, 


LET EXIDE HELP SOLVE YOUR MINING 
BATTERY PROBLEMS. @ CALL AN EXIDE 
SALES ENGINEER FOR FULL DETAILS. 
@ WRITE FOR FORM 1982, A MANUAL ON 
MAINTAINING MOTIVE POWER BATTERIES. 


THE LIFE OF THE BATTERY. SLOTTED 
TUBES EXPOSE MORE ACTIVE 
MATERIAL TO THE ELECTROLYTE... 
FOR GREATER POWER. FINE TUBE 
SLOTS HOLD MATERIAL IN CONTACT 
WITH GRID LONGER. RESULT : THE 
IRONCLAD'S ABILITY TO DO YOUR 


MINE HAULAGE JOB FOR A LONGER 


PERIOD OF TIME, THAT'S WHY 
EXIDE-IRONCLADS ARE YOUR BEST 
MINING BATTERY BUY — 


AT Any PRICE! 


PROTECTED CONDUCTING GRID 
COMPRESSED ACTIVE MATERIAL 
SLOTTED RETAINER TUBE 


Exide INDUSTRIAL DIVISION, The Electric Storage Battery Company, Philadelphia 2, Pa. 
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THE strongest chain is only as strong 
as its weakest link—the finest rail 
bond is only as good as the weld that 
holds it to the rail. 

If, for example, the rail isn’t thor- 
oughly cleaned before welding, if the 
weld bead is spotted with burned 
metal, if insufficient metal is deposited, 
or if improper current and voltage 
fail to give adequate penetration, 
you’ll have a weak link in the chain 
of bonds that holds your circuit to- 
gether. 

These are a few of the many weld- 
ing faults that can drastically lower 
the efficiency of rail bonds. And 
they’re only a token of the infinite 
number of problems that a _ good 
bonder has learned to master through 
years of experience on the job. His 
knowledge extends far beyond the 
basic points mentioned in this article, 
but the suggestions that follow may 
prove helpful to the inexperienced 
bonder and may offer a tip to older 
hands as well. 


Clean the Rail Thoroughly 


Both the bond terminal and the rail 
surface should be clean and dry before 
welding. If the rail is covered with a 
heavy scale of rust, the deposit should 
be removed with a cold chisel, after 
which the surface can be wire brushed 
down to bare metal. Coal or rock dust, 
grease, paint, etc., should also be re- 
moved to permit a solid, nonporous 
weld of minimum electrical resistance 
and high mechanical strength. 


Use Correct Voltage, 
Adequate Current 


The heavier the welding rod, the 
greater the current required for good 
penetration and dense bead. For ex- 
ample, a current of 120 to 130 amps is 
about right for 540-in. steel rod, but 
about 150 amps are needs for a *4¢-in. 
rod. 

Best results are obtained with an 
are about %-in. long. A longer arc 
throws burned metal into the weld and 
gives an uneven bead—poor electri- 
cally as well as mechanically. The 
short are gives better penetration and 
at the same time allows less exposure 


* Article and illustrations courtesy of the 
Ohio Brass Co. 
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Tips for the Bond Welder 


Or How to be Sure the Job is Well Done* 


TROLLEY 


Figs. 1, 2—WRONG: Welding terminal 
nearest substation first (fig. 1) forces 
welding current through the bond as 
the second terminal is welded (fig. 2). 
The current sets up an electromagnetic 
field in the terminal, causing the arc to 
blow out frequently and making proper 
length of arc difficult to maintain 


TROLLEY 
WELDER 


JOINT 


Fig. 3—RIGHT: Correct sequence is to 
weld the terminal farthest from the sub- 
station first; the one nearest the sub- 
station last. This forces current through 
the rail and joint plate, not the bond, as 
first terminal is welded. (No current 
flows through bond or joint plate as the 
second terminal is welded 


Fig. 4—Three beads, put down as 

shown, make a high-strength low-re- 

sistance bond. Numbers indicate order 
in which each bead is made 


of the rod particles to air. Maintain- 
ing the proper length of arc is a skill 
that comes only with experience. 


Use the Proper Welding 
Sequence 


The first terminal to be welded to 
the rail should always be the one 
farthest from the power source. The 
reason for this, as shown in figures 1, 
2 and 3, is to keep the welding current 
flowing through the rail joint rather 
than the bond itself. If this procedure 
is not followed, current will flow 
through the bond during the welding 
(because the bond offers a lower re- 
sistance path than the rail joint) and 
set up an electromagnetic field around 
the terminal. Such fields often cause 
the are to blow out and make it diffi- 
cult to maintain proper are length. 


Don’t Try to Finish Job in 
One Pass 


Remember that good electrical 
conductivity as well as mechanical 
strength are necessary in bond weld- 
ing. Since steel has only about one 
tenth of the conductivity of copper, 
the area of the weld should theoreti- 
cally be ten times the copper cross 
section. This area can be reduced 
in practice, of course, because of the 
short length of the steel in the cir- 
cuit. 

For best results three beads are 
recommended, laid as shown in figure 
4. The first bead is laid between 
terminal and rail, being slightly heav- 
ier on the rail. The second bead is 
laid between the first bead and the 
terminal itself. The third bead joins 
the second to the rail and completely 
covers the first, as shown. 


Use Good Materials 


The cheapest bond isn’t necessarily 
the most economical. The time it 
takes to install it, the length of time 
it remains in service, and the kind of 
job it does when installed—whether it 
offers high or low resistance to the 
current in the circuit—are all im- 
portant considerations. 
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In this kit is the 
answer to all your 


conveyor belt needs! 


> 


It's too good to keep 
under our hat 


THE LID’S OFF! 

Now, for the first time, you can see in miniature 
a conveyor belt designed to your exact specifica- 
tions... built right before your eyes...in only a 
few minutes of your time, on just a few inches of 
desk space. And this “U.S.” Conveyor Belt Con- 
struction Kit can save your company countless 
hours, thousands of dollars of expense. 


Completely new and exclusive with “U. S.”, the 
Kit removes all uncertainty about the right belt for 
the specific job. Every type of materials handling 
problem, every kind of operating condition is taken 
into account. You see exactly how your conveyor 


belt must be constructed for highest output at 
lowest cost and long operating life. 


Whether or not your present system has been 
giving you good service, you owe it to yourself to 
look into this unique and comprehensive analysis of 
your conveyor belt needs. 


Absolutely free —no obligation whatsoever. It is 
strictly a service of United States Rubber Company. 
A “U.S.” Sales Engineer will contact you in the 
near future. Or better still, why don’t you call any 
one of the 27 “U.S.” District Sales Offices and set up 
an appointment to see this remarkable new method 
of analyzing your conveyor belt requirements? 


U.S.” Research perfects it ...U. S.” Production builds it... U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION * ROCKEFELLER CENTER * NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products e Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels ¢ Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives ¢ Roll Coverings « Mats and Matting 
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DENVER 
(Patented) 


DENVER 
| Steel-Head 


a 


| DENVER 
Forced-Feed 


DENVER 
Spiral 


DENVER 
Select:ve 


DENVER 
Disc 


FILTERS 


DENVER 
“Sub-A" 


» DENVER 
SRL 


SAND PUMPS 


DENVER 
Automatic 


SAMPLERS 


| DENVER 
Dillon 


SCREENS 


SUPER AGITATORS 
& CONDITIONERS 


BALL MILLS 


| JAW CRUSHER 


CLASSIFIER 


MINERAL JIG 


FLOTATION 


SIZES 
3’ x 3’ 
to 
20’ x 20’ 


x 34" 
to 
32” x 40° 


6" Simplex 


to 
60” Duplex 


4" x 6” Simplex 
to 


36” x 48° Duplex 


1 Disc, 2’ 
to 
8 Disc, 6’ 


16” x 16" 
to 
56” x 56” 


Up to 2400 
G.P.M. 


to 60” 
Cutter 
Travel 


“Complete DENVER MILL: EQUIPMENT 


Patented standpipe around propeller shaft assures positive 


agitation and circulation. Patented weir collar prevents 
sand-up on shut-down. Heavy-duty as well as acid-proof 
construction is available. 


A Denver Steel-Head Ball Mill will suit your particular need. 
Five types of discharge trunnions. All-steel construction. 
Low initial cost due to quantity production. Quick delivery. 
Laboratory and pilot plant mills also available. 


Cast steel frame, manganese jaw and cheek plates. Large 
diameter shafts reduce shaft deflection and thus increase 
life of heavy-duty, oversize roller bearings in bumper. 
Setting easily controlled. 


Has many improvements. For instance, lower bearing placed 
above pulp level, arrangement of feed, overflow and direc- 
tion of rotation result in maximum efficiency. Rake-type 
and Denver-Finney classifiers also available. 


An improved, pulsating, gravity selector that treats unclassi- 
fied, unsized feed and recovers minerals as soon as freed. 
Easy to regulate and control, minimum attention. Use in 
closed grinding circuit or open circuit. 


Special, patented design of segments in Denver Disc Filters 
use both gravity and vacuum to give a drier filter cake. 
Drainage is complete and positive, with no blow-back. 
Simple, low-cost, dependable construction. Quick delivery. 
Also Drum and Pan Filters. 


More large plants are installing Denver “Sub-A’s” for their 
entire flotation job — roughing, scavenging, cleaning and 
re-cleaning — because they give maximum recovery at a 
low cost per ton. Dependable, low-cost, simplified con- 
tinuous operation. 


Pressure-molded rubber parts, accurately engineered, give 
high efficiency at low horsepower. DECO also manufactures 
Denver Vertical Sand Pumps, and Adjustable Stroke Dia- 
phragm Pumps. 


Extra rigid track and ball-bearing wheels assure positive . 


travel and timing of sample cutter. Denver Vezin Type, 
Denver Snyder Type, or complete pling systems avail- 
able. Standard, low cost. 


Gives fast, clean separation without blinding. Gives even, 


smooth flow of material because of the patented “true- 


circle” eccentric action. Two bearing construction saves 
50% HP. 


Enclosed, running-in-oil head motion. Patented spiral rakes 
move settled solids to center discharge with continuous 
motion, rapid removal of ‘solids tends to eliminate overload. 
Wood, Steel or rubber-covered Tanks available. 


OTHER ITEMS: Ore Testing, Mill Design, Pilot Plont and Laboratory Equipment, Jigs, Tables, Hydro 


Classifiers, Power ~Plants, Elevato 


rs, Conveyors, 


and Ore Feeders, Pulp Distributors, Dryers, 


{ Page 74] 


WRITE 
FOR 


Bulletin 
No. A2-B4 


Bulletin 
No. B2-B13 


Bulletin 
No. C12-B12 


Bulletin 
No. C5C-B 


Bulletin 
No. J2-B10 


Bulletin 
No. F9-B2 


Bulletin 
No. F10-B81 


Bulletin 
No. P9-B8 


Bulletin 
No. $1-B4 


Bulletin 
No. $3-B11 


Bulletin 
No. T5-B5 


4 


J 


| 
xy — 3‘ x 2’ 
| | | T 
{ 
4 | 
4 
— 
7 | 
P SpiralRake 
pe tr ae 1400 SEVENTEENTH STREET DENVER 17, COLORADO PHONE CHerry 4-4466 


~ 


As Viewed by HARRY L. MOFFETT of the American Mining Congress 


THE first session of the 84th Congress 
adjourned early in the morning of Au- 
gust 3 after shelving a number of the 
Administration’s proposals, including 
the atom-powered peace ship, customs 
revision, Social Security Act changes, 
and the Government executives’ pay 
bill. 

Prior to adjournment a number of 
measures were snarled in legislative 
tangles, among them being the public 
housing bill and differing House and 
Senate versions of the measure to re- 
vise and extend the Defense Produc- 
tion Act. For a time it looked as 
though these bills might also be side- 
tracked in the rush of adjournment. 
However, differences were compro- 
mised and the measures sent to the 
White House. Both are in a form that 
do not meet wholehearted Administra- 
tion approval and it may be that the 
White House will seek revision of 
them at the next session. 

Other major legislation, however, 
did not receive such treatment and a 
number of important measures were 
not finally acted upon. These included 
the Federal highway program, exemp- 
tion of natural gas producers from 
direct Federal rate regulation, and the 
catch-all “bobtail” tax bill. These 
were laid aside for further considera- 
tion at the next session. 

Legislation that was not finally en- 
acted during the first session does not 
die. It retains its present status when 
the next session gets under way and 
can be acted upon at any time. 

Washington is filled with rumors 
that a special session may be called 
this Fall to obtain action on a public 
housing bill more suitable to the Ad- 
ministration, and on the proposed Fed- 
_eral highway program. The timing of 
such a session, now being discussed by 
Administration leaders, will be left to 
the President. Barring a special ses- 
sion, Congress will return January 3, 
1956. 

During the first session, the min- 
ing industry fared fairly well. The 
general mining laws were revised 
to remove the main causes of abuses 
of those laws and to open up to min- 
eral development many millions of 
acres of the public domain; domestic 
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mineral purchase programs were con- 
tinued and goals raised; adequate ap- 
propriations were enacted for stock- 
piling and for carrying out the vari- 
ous mineral activities of the Federal 
Government; a mine drainage pro- 
gram for the anthracite area was au- 
thorized; the mineral raw materials 
exemption in the Renegotiation Act 
was continued, and authority was ex- 
tended for the mineral exploration and 
expansion programs in the Defense 
Production Act. No changes were 
made in the Taft-Hartley Act, and 
no legislation was enacted which 
would hamper coal, mineral or metal 
development. Drives to obtain tariff 
relief for hard-hit segments of the 
domestic mining industry failed of en- 
actment but changes were made in the 
Trade Agreements Act, which, if prop- 
erly administered, may open the way 
for fair treatment for domestic indus- 
tries suffering heavy damage from 
imports. 


Defense Production Act 


In the closing hours of the session, 
a major roadblock to adjournment was 
removed when both House and Senate 
agreed to a one year’s extension to 
June 30, 1956, of the Defense Produc- 
tion Act. 

The Senate had approved a two- 
year extension to June 30, 1957, and 
had written in a provision limiting 
businessmen serving the Government 
“without compensation” to advising 
on policy decisions. The House had 
voted a one-year extension but had 
laid down somewhat stricter rules re- 
lating to Government employment of 
dollar-a-year men. Heated controver- 
sy developed over the amendments and 
it appeared for a time that the Act 
would not be revised at this session 
but that a short term continuation 
would be voted to keep the present law 
in effect until Congress could arrive at 
a final compromise. However, these 
differences dissolved in the push for 
adjournment and both Houses agreed 
to the one-year extension, and to a 
provision calling for businessmen serv- 
ing “without compensation” in Gov- 
ernment to give a strict accounting of 
their assets, liabilities, sources of in- 


Washington 
Highlights 


CONGRESS: Adjourns until January. 

DEFENSE PRODUCTION: Act extend- 
ed one year. 

MINERALS PROGRAMS: Goals dou- 
bled. 

MINING LAW: Revisions enacted. 

OIL IMPORTS: Restrictions sought. 

ANTHRACITE: Drainage program 
adopted. 

NATURAL GAS: Harris bill pro- 
gresses. 

SILVER PURCHASES: Drive for re- 
peal. 

TAXES: Catch-all bill held in commit- 
tee. 

MINIMUM WAGE: Rate hiked. 

HIGHWAYS: Program stalled. 


come, and gifts on taking office, and 
periodically thereafter. 


As approved by Congress, the new 
Act renews until June 30, 1956, the 
President’s authority to purchase met- 
als, minerals and other materials, and 
to encourage exploration, development 
and mining of strategic and critical 
metals and minerals. It is under this 
authority that mineral exploration and 
expansion programs are conducted. 


Minerals Purchase Programs 


In the final days of the session, both 
Houses adopted the Engle (Dem., 
Calif.) bill, H. R. 6373—which con- 
tinues the scheduled termination dates 
of domestic minerals purchase pro- 
grams for tungsten, manganese, 
chromite, mica, asbestos, beryl and 
columbium-tantalum ores, and author- 
izes Government purchase of double 
the quantities specified for these pro- 
grams as of July 1, 1953. 

The bill reestablishes the Wenden, 
Ariz. manganese ore-buying depot and 
provides for the establishment of two 
additional manganese ore depots to 
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serve the Ozark-Cushman area and 
the southern Appalachian area. 

To purchase the additional quanti- 
ties provided for, the measure directs 
ODM Director Arthur Flemming to 
enter into gross purchase transactions 
not to exceed $150,000,000 in addition 
to amounts required to purchase the 
full quantities of all materials author- 
ized to be purchased under programs 
existing as of July 1, 1953. 

The Senate had amended the bill to 
establish a purchase program for do- 
mestic antimony but a House-Senate 
Conference Committee struck this 
from the measure. 


Public Lands Legislation 


One of the outstanding accomplish- 
ments of the past session was the en- 
actment of Public Law 167 (signed by 
the President on July 23), which will 
eliminate abuses of the mining laws 
and provide the Government with a 
procedure with which to clear up title 
uncertainties as to invalid, abandoned, 
dormant or unidentifiable mining 
claims on the public domain. The new 
law makes it clear that the miner has 
predominant rights to use of the sur- 
face of his claim for mining and re- 
lated activities, and provides for a 
complete title to his claim when it is 
patented. 

The Interior and Agriculture De- 
partments are currently drafting reg- 
ulations to carry out provisions of the 
new law and these are expected to be 
announced in the near future. 

Two other measures which would 
broaden application of the mining laws 
to public lands were whipped through 
Congress in the closing days of the 
session. One of these would open to 
mineral development all lands with- 
drawn for power sites while the other 
would provide for the mining of ura- 
nium within seams or beds of lignite. 

In the administrative field, the De- 
partment of Interior has adopted new 
regulations under which the public 
will be kept better informed of the 
status of public lands. Hereafter no- 
tices of withdrawals or restorations 
of public lands will be posted at local 
county recorder offices, post offices and 
BLM State land offices and interested 
individuals will be notified of the pro- 
posed orders. 

One of the ablest administrators in 
the Department of Interior has re- 
signed effective September 15. Orme 
Lewis, Assistant Secretary of Interior 
for Land Management, will leave his 
post on that date to return to private 
practice of law in Arizona. Authori- 
tative sources have indicated that for- 
mer Montana Congressman Wesley A. 
D’Ewart, now an assistant to Agri- 
culture Secretary Benson, may suc- 
ceed Lewis. 


Oil Imports 


A pointed hint that Congress may 
step in to halt heavy imports of oil if 
the Administration does not act to do 
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so was contained in a letter to ODM 
Director Arthur S. Flemming signed 
by 27 Senators. The Senators in- 
quired as to what action Flemming 
will take to hold oil imports within 
the levels set by the President and 
the Congress. 

The Senators told Flemming that 
they viewed with “growing concern” 
the increasing rate of imports of pe- 
troleum from foreign sources with 
relation to domestic production, point- 
ing out that for the first six months of 
1955 this ratio was well above that of 
1954, the level recommended by the 
President’s Cabinet Committee on En- 
ergy Supply and Resources Policy. 

They pointed out that the Trade 
Agreements Act was extended with 
the understanding that the executive 
branch would take the necessary ac- 
tion to prevent oil imports from ex- 
ceeding levels set by the Committee. 


Anthracite Drainage Program 


A measure providing for the ex- 
penditure of $8.5 million of Federal 
funds, on a 50-50 matching basis with 
the State of Pennsylvania, for the 
control and drainage of water in an- 
thracite coal formations was signed 
into law by the President (Public Law 
162). Passage of this legislation was 
first urged in 1942. 

Another measure affecting the an- 
thracite industry was introduced by 
Rep. Flood (Dem., Pa.) but was not 
acted upon during the session. It 
would authorize the Federal Govern- 
ment to make purchases of anthracite 
for two years in amounts sufficient to 
maintain normal production and em- 
ployment in the industry. Flood will 
likely press for action on this pro- 
posal next year. 


Natural Gas Legislation 


During the last week in July, the 
House whipped through the Harris bill 
to exempt natural gas producers from 
Federal rate regulation, but the Sen- 
ate put the measure in the legislative 
limbo until next year. 

The bill was approved by a margin 
of only six votes. As passed by the 
House it did not contain amendments 
sought by the coal industry which 
would have given the Federal Power 
Commission jurisdiction over direct 
sales of natural gas to industrial con- 
sumers, and which would have elimi- 
nated below-cost sales to industrial 
customers. 

Objective of the measure is to over- 
turn a Supreme Court decision in the 
Phillips case, which held that the FPC 
had the right to regulate producers 
and gatherers of natural gas. The 
measure is likely to be subject of heat- 
ed debate during the next session. 


Silver Purchase 


A determined drive was opened late 
in the session to secure repeal of the 
law requiring the Government to pur- 


chase all newly-mined domestic silver 
at 90.5 cents an ounce. Legislation 
sponsored by Senator Green (Dem., 
R. I.) to accomplish this was the sub- 
ject of hearings before a Senate Bank- 
ing and Currency Subcommittee, head- 
ed by Senator Douglas (Dem., IIl.). 

Treasury Under Secretary Burgess 
testified that the silver purchase pro- 
gram “creates no serious difficulties” 
for the Treasury Department, and de- 
clined to make any direct statement 
that the Department advocated repeal 
of the law. Federal Reserve Board 
Chairman Martin stated that the ef- 
fects of the law on the Board’s oper- 
ation were very small, but indicated 
that he, personally, had always been 
in favor of its repeal. 

Assistant Secretary of Interior 
Felix Wormser emphasized that if the 
bill were to be enacted it might have 
a highly damaging effect upon vital 
segments of the domestic mining econ- 
omy. 

Several witnesses from the silver- 
consuming industry and Senator 
Green urged enactment of the meas- 
ure, stating that the effect of its en- 
actment on the mining industry had 
been over-estimated by the Interior 
Department. 

During the course of the hearings, 
the minority members of the Commit- 
tee, especially Senator Capehart 
(Rep., Ind.), complained of the man- 
ner in which the hearing was being 
conducted and the “badgering” of 
Government witnesses. They also 
made it quite clear that they desired 
to have opponents of the measure 
heard fully before any action was 
taken by the Committee. A large num- 
ber of Senators signed a letter to the 
Chairman of the Banking and Cur- 
rency Committee requesting the right 
for themselves and others interested 
in the silver legislation to testify at 
subsequent hearings. They pointed 
out that there was little time remain- 
ing in the session for complete con- 
sideration of the bill, and asked that 
further hearings be put off until Jan- 
uary at which time they wanted the 
opportunity to testify. 

As a result of these strong requests, 
the subcommittee has scheduled fur- 
ther hearings for early next year, 
when time will be given to opponents 
of the Green bill. It is likely that the 
sponsors of the measure will renew 
their efforts at that time to push 
through repeal legislation. 


“Bobtail”? Tax Bill 


The House Ways and Means Com- 
mittee, in the adjournment rush, put 
off action on a “bobtail” catch-all tax 
bill until next year. This bill con- 
sisted of some 20 proposals by individ- 
ual members of the House dealing 
with such subjects as voluntary pen- 
sions, repeal of the 4-cents-per-ton-tax 
on the transportation of coal, estab- 
lishment of the duty on unmanufac- 


(Continued on page 88) 
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Ross D. Leisk, vice-president and 
general manager of Sunshine Mining 
Co., was awarded the honorary degree 
of Doctor of En- 
gineering in 
early June at 
commence- 
ment ceremonies 
of the Michigan 
College of Min- 
ing and Tech- 
nology. The de- 
gree was con- 
ferred by Dr. 
Grover C. Dill- 
man, president 
of the college, in 
recognition of 
Leisk’s distinguished career of service 
to his country, his profession and his 
college. 


Richard C. Newbold, formerly presi- 
dent of the Lehigh Navigation Coal 
Sales Co., has been appointed vice- 
president in charge of sales for the 
El-Tronics, Inc., Philadelphia, manu- 
facturers of geiger and scintillation 
counters. 


Edward W. R. Butcher, chief min- 
ing engineer for the Northern Ore 
Mines of the Republic Steel Corp., 
recently retired. Butcher joined Re- 
public as mining engineer at Gilbert, 
Minn., on the Mesabi range in 1909. 
From 1917 to 1918 he was engineer at 
the Cambria mine on the Marquette 
Range and the Clifford-Traders mine 
on the Menominee Range, Mich. He 
was named chief mining engineer in 
1918 and transferred to Duluth, Minn. 
In addition to his duties as chief min- 
ing engineer, Butcher was also in 
charge of industrial relations over a 
period of several years for Republic’s 
Northern Ore Mines. 


W. H. Parker, former executive vice- 
president of Stith Coal Co., is the new 
president of the Alabama Mining In- 
stitute. He was named to succeed the 
late I. W. Rouzer. 


The appointment of Julian C. Ashby 
as general manager of Utex Explora- 
tion Co., Inc., has been announced by 
Charles A. Steen, president of Utex. 
Ashby joined Utex about the first of 
the year as chief geophysicist after 
ten years’ experience in geophysics 
with Atlantic Refining Co. 
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Stewart L. Deck has been appointed 
general manager for Jacob’s Fork 
Pocahontas Coal Co., which operates 
in McDowell County, W. Va. Deck 
was a resident engineer for Slab Fork 
Coal Co., superintendent of the firm’s 
Mary Gaston No. 10 mine and super- 
intendent of the Brooklyn mine of the 
Scotia Coal & Coke Co. 


Dr. J. Carl Behler has been elected 
president of Minerals Processing Co., 
LaGrange, Ga. Dr. Behler has served 
as a director of the company since its 
beginning. 

Minerals Processing, which operates 
properties both in the LaGrange area 
and in North Carolina, produces mica, 
beryl, and quartz. 


Charles R. Bourland has been elected 
president of the New River Co., suc- 
ceeding J. A. Hunt, who will remain 
as a member of the board of directors. 
Hunt will continue to serve the com- 


Chas R. Bourland A. Haslam 


pany on a part-time basis to discharge 
special duties assigned by the board. 
Succeeding Bourland as vice-president 
in charge of operations is W. A. 
Haslam. 

Bourland joined the New River Co., 
which operates coal mines in Fayette 
and Raleigh Counties, W. Va., in 1944 
as assistant to the vice-president in 
charge of operations. Later he was 
elected vice-president of operations. 

Haslam joined New River four 
years ago, also as assistant to the 
vice-president of operations. Before 
that he had been associated with the 
Pond Creek Pocahontas Co. 


Two appointments in the Explora- 
tion Division of the Grand Junction 
Operations Office of the U. S. Atomic 
Energy Commission have been an- 
nounced. John G. Barry is the new 
staff engineer in the office of Division 


Director E. R. Gordon, and Arthur E. 
Granger has been named chief of the 
Geologic Branch. Barry succeeds 
David D. Baker, now deputy director 
of the Mining Division, and Granger 
succeeds Robert J. Wright, who re- 
signed recently to enter private busi- 
ness, 


Theodore Barry, management con- 
sultant, has formed a new company, 
Theodore Barry and Associates, with 
offices at 3055 Wilshire Blvd., Los 
Angeles. The new firm is currently 
serving clients in the fields of wage 
plans, management, audits, organ- 
ization, production planning, execu- 
tive recruitment, marketing, cost con- 
trols and foreman training. 


Robert D. Hill has been elected vice- 
president and controller of Freeport 
Sulphur Co., according to an an- 
nounce- 
ment made by 
Langbourne M. 
Williams, presi- 
dent. 

Hill succeeds 
Richard C. 
Wells, who re- 
signed as con- 
troller of Free- 
port to become 
president of Na- 
tional Potash 
Co., a newly 
formed com- 
pany jointly owned by Freeport and 
Pittsburgh Consolidation Coal Co. 
Hill has been associated for the last 
five years with the Taylor Wharton 
Steel Co., having served successfully 
as treasurer, vice-president and exec- 
utive vice-president. 


Minott Brooke, general fuel service 
engineer for the Chespeake & Ohio 
Railway Co. in Huntington, W. Va., 
retired June 30 under the company’s 
retirement plan. Brooke had 21 years 
of service with the railroad company 
and had been affiliated with the coal 
traffic engineering department during 
the entire period. 

Three new appointments were an- 
nounced following Brooke’s retire- 
ment. T. H. Duffy was appointed 
general fuel service engineer at Hunt- 
ington, A. S. Morton is now fuel 
service engineer at Richmond, Va., 
and C. S. Dennis is assistant fuel 
service engineer at Greensboro, N. C. 


Thomas J. Hubbard, former mainte- 
nance and construction engineer of 
the Hurley plant of Kennecott Copper 
Corporation’s Chino Mines Division in 
New Mexico, became general master 
mechanic of the Magna Mill, Utah 
Copper Division, July 1. Hubbard 
succeeded Albert J. Fitzgerald, who 
retired following 40 years of service 
with Utah Copper Division. 


Gregory S. Devine has resigned as 
vice-president and a director of the 
Truax-Traer Coal Co. 
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W. Julian Parton has announced 
that he recently disposed of his hold- 
ings in the Panther Valley Coal Co., 
Inc., Lansford, 
Fa., of which he 
was_ president 
and chairman of 
the board. Par- 
ton was presi- 
dent of the Le- 
high Navigation 
Coal Co. when 
mining opera- 
tions were sus- 
pended by that 
frm in June 
1954. Last Oc- 
tober 1, he and 
three associates organized the Panther 
Valley Coal Co., Inc., and leased the 
Lansford District mines and colliery. 

Parton has entered into consulting 
work. 


J. E. Berg retired June 30 as gen- 
eral manager of American Smelting & 
Refining Company’s northwestern 
mining department after 32 years with 
the company and its subsidiary, the 
Federal Mining & Smelting Co. Fed- 
eral was merged with the parent firm 
in 1953. Berg will continue to serve 
the company as a consultant. 

J. C. Kieffer succeeds Berg. He in 
turn will be succeeded as assistant 
general manager by Sergei C. Zelen- 
kov, who has been manager of 
Asarco’s Northern Feru Mining & 
Smelting Co. 


Two top-level appointments at the 
McDowell County, W. Va., mines of 
United States Steel Corp. have been 
announced by L. M. Lineberry, Gary 
District superintendent. Paul H. Dun- 
can is now assistant to the district 
superintendent, replacing Robert 
Cooper, retired. Hal M. Scrugham 
succeeds Duncan as superintendent of 
the Gary No. 6 mine. 


Michael A. Kuryla has been named 
assistant manager of the Lima, Peru, 
division of the Cerro de Pasco Corp., 
according to an announcement by 
Robert P. Koe- 
nig, president. 
Kuryla’s duties 
will be con- 
cerned in part 
with evaluating 
prospective min- 
ing ventures in 
Peru, where 
Cerro de Pasco 
already ranks 
as the country’s 
largest nonfer- 
rous mining en- 
terprise. 

Kuryla served most recently as 
director of safety and employe ser- 
vices for the United States Smelting 
Refining and Mining Co., Salt Lake 
City, and formerly was engaged as a 
mine and mill superintendent by Cia. 
Real del Monte y Pachuca, Pachuca, 
Mexico. 


78 


Arthur C. Hewitt, The Warner Co., 
Bellefonte Division, Bellefonte, Pa., 
retired recently after nearly 30 years 
as chief engineer. He started in this 
position on June 1, 1925, for the 
American Lime & Stone Co. at Belle- 
fonte and continued in the same ¢a- 
pacity when The Warner Co. acquired 
the property. 


Frank Coolbaugh, president of Cli- 
max Uranium Co. and vice-president 
for western operations of Climax 
Molybdenum Co., has been elected a 
director of Climax Molybdenum Co. 


H. O. Zimmerman, manager coal 
properties, Inland Steel Co., Wheel- 
wright, Ky., recently announced the 
appointment of Arthur Bradbury to 
be assistant to manager coal proper- 
ties. Bradbury served as safety di- 
rector for Inland’s coal mines during 
the past 14 years. In addition to his 
new duties he will remain in charge 
of the safety department. 


The National Lead Co. announced 
on June 16 the resignation of Paul W. 
Allen, plant manager of the company’s 
Ilmenite Mines at Tahawus, N. Y. 
Allen tendered his resignation effec- 
tive July 1, to accept a position with 
the Cyprus 
Mining Co. He 
will be located 
in Los Angeles. 

John Hall, as- 
sistant plant 
manager at Ta- 
hawus the past 
years, suc- 
ceeded Allen on 
July 1. Hall 
immediately an- 
nounced the ap- 
pointments of 
Archie McDon- 
ell, chief engineer, and Charles Begor, 
Jr., general superintendent, to the 
positions of assistant plant managers. 


John Hall 


—Obituaries— 


Francis C. Van Deinse, 78, retired 
general manager and vice-president of 
Yuba Consolidated Gold Fields and 
president of 
Yuba Manufac- 
turing Co., died 
recently in San 
Mateo, Calif., 
following a long 
illness. Mr. 
Van Deinse was 
active in the 
mining industry 
for many years. 
He served for 
about eight 
years on the 
California State 
Mining Board and for 17 years he was 
vice-president and general manager 
of Ventura Oil Co. In 1929 he was ap- 
pointed California’s first “oil umpire” 
after major oil companies organized 
to avoid depletion of supplies and to 
allocate production. 


Robert C. Fitzgerald, 70, former 
vice-president in charge of sales for 
the West Virginia Coal & Coke Corp., 
died May 19 at his home in Cin- 
cinnati, Ohio. 


Rufus E. Zimmerman, 68, retired 
vice-president and chairman of the 
Research Policy Committee, U. S. 
Steel Corp., of Short Hills, N. J., 
died June 21 following a brief illness. 

Dr. Zimmerman first became asso- 
ciated with steel research in 1914 
when he joined the American Sheet 
and Tin Plate Co., which later became 
a part of U. S. Steel. During his 3 
years in the industry his career was 
devoted to research for better steels 
and new uses for steel products. He 


pioneered methods of refining low 
grade taconite ores, the development 
of techniques of ship welding, ex- 
plored uses for steel mill wastes, and 
was instrumental in the development 
of electrolytic tinplate. 


Dudley Denison Homer, 68, mining 
executive, died in Boston, Mass., May 
15. Mr. Homer was managing direc- 
tor and treasurer of Minas De Mata- 
hambre, a large Cuban copper mine, 
for 22 years. Before that he was 
with the American Metal Co., Ltd., 
and was assistant manager of the 
Butters Didisdero Mines in San Salva- 
dor. He retired in 1952. 


Roch P. Botsch, 71, chairman of the 
board of the North American Coai & 
Dock Co., died of a heart attack 
June 2. 


Grant Wheat, 71, inventor of the 
Wheat Electric Cap Lamp, suffered a 
fatal heart at- 
tack on June 17 
in Denver, Colo. 

Mr. Wheat, a 
native of New 
York State, was 
a director of 
Koehler Mfg. 
Co. with which 
he was associ- 
ated for 38 
years. He held 
numerous U. S. 
and foreign pat- 
ents covering 
his inventions in mine lighting. Mr. 
Wheat resided in Marlboro, Mass., and 
was active in mining, civic, and frater- 
nal affairs. 
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1955 Metal Mining and 


Industrial Minerals Convention 


Meeting Plans Shape Up for Outstanding Program 


“HOWDY PODNER,” will be the 
greeting when mining men and ladies 
from all over the United States, 
Canada, Mexico and other parts of the 
globe meet in Las Vegas October 10-13 
for the 1955 Metal Mining and In- 
dustrial Minerals Convention of the 
American Mining Congress. 


At this big meeting they will exam- 
ine the status of the mining industry 
and set a course for an active year 
ahead. Every phase of the business, 
management and operating ends of 
mining will be subjected to close 
scrutiny, and industry-government re- 
lations will get a thorough going-over. 
Advance registration indicates that 
more than 2000 mining men will take 
part in the proceedings. 


The industry-wide Program Com- 
mittee has lined up a comprehensive 
19-session program that will be well 
worth the while of everyone interested 
in mining, from top executives to min- 
ers. Cabinet officers, United States 
Senators and Representatives and 
other high Federal and State officials 
will discuss national problems with 
leading industry spokesmen. Outstand- 
ing mining engineers, metallurgists 
and geologists will review newest 
methods and equipment for under- 
ground and open pit mining, ore treat- 
ment and exploration. The special 
problems of the uranium industry 
will receive their full share of atten- 
tion. 

Kenneth C. Kellar of Lead, S. D., 
has been appointed by Howard I. 
Young, AMC president, and Roy A. 
Hardy, Western Division Chairman, 
to head up the Resolutions Committee. 
A number of subcommittees have been 
appointed to draft resolutions on: gen- 
eral policy; labor relations; taxation 
and government expenditures; gold, 
silver and monetary policy; tariff, 
stockpiling and mineral programs; 
public land policy; mine financing; 
social security; water and air pollu- 
tion; mine safety; government reor- 
ganization; uranium; and energy re- 
sources. 

The subcommittees in drafting their 
resolutions will try to reflect the con- 
sidered views of the industry. To 
this end they will appreciate sugges- 
tions and comments in writing from 
any mining man. Communications 
should be sent to the American Min- 
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ing Congress, Ring Building, Wash- 
ington 6, D. C. These may take the 
form of amendments or revisions of 
the Declaration of Policy adopted in 
San Francisco last year (see MINING 
CONGRESS JOURNAL, Nov., 1954, p. 63), 
or may include views on any topic 
on which it is felt the industry should 
take a public stand. 

The entire Resolutions Committee 
will meet in Las Vegas prior to the 
convention to whip the declarations 
into final shape. As in the past, the 
committee will submit its report in 
sections, at appropriate points during 
the convention sessions. Thus every- 
one present will have full opportunity 
for consideration of these important 
industry policies, and the press will 
be able to give them suitable attention. 

Mining Congress Conventions are 
famous for the fun and good fellow- 
ship of their social functions. This 
year will be no exception. On Monday 
evening a big Western Party is to be 
held in the Last Frontier Village. This 
roaring replica of an old-time western 
town will relive the old days. A real 
barbecue, cooked over coals in pits 
dug in the ground, western music and 
entertainment will make this a party 
no one will forget. 

Other evenings have been left open 
to allow convention visitors to “do 
the Strip” as they wish. To help en- 
sure a good time a Hospitality Desk 
will be maintained by the Resort 
Hotels Association, where reservations 
may be made for the shows at any 
of the member hotels. 

Of course the ladies are welcome 
at all convention functions, and three 
special parties have been arranged 
for them. The first will be a luncheon 
in the pool-side patio of the Hotel 
Riviera on Monday. Second is a 
brunch and style show on Tuesday in 
the Congo Room at the Sahara, and 
third is a trip on Wednesday to 
Hoover Dam and beautiful Lake Mead. 
This will include a guided tour through 
the inside of the dam and power 
plant. 

On Thursday two special field trips 
have been scheduled. One is a 9:30 
a. m. to 5:00 p. m. tour to the Molyb- 
denum Corp. of America’s famous 
rare earths mining operations at 
Mountain Pass, Calif. On the sec- 
ond trip, also leaving at 9:30 a. m., 
visitors will see the Three Kids man- 


ganese mine and beneficiation plant 
in the morning, After lunch at Hen- 
derson, the Western Electrochemical 
Co. and U. S. Lime Corp. plants will 
be toured. These are both very inter- 
esting operations. Western Electro- 
chemical produces battery grade man- 
ganese dioxide and U. S. Lime sup- 
plies most of the flux used by the West 
Coast’s growing steel industry. 

Application forms for hotel reserva- 
tions have been sent out and anyone 
who has not yet made a reservation 
should do so immediately. Write or 
wire Las Vegas Housing Committee, 
Box 1750, Las Vegas, Nev. For motel 
reservations contact Frank Ellis, Sr., 
Pres., Las Vegas Motel Association, 
% Par-A-Dice Inn, 2217 Fremont St., 
Las Vegas, Nev. 

The past year has been an important 
one for mining and the program at 
Las Vegas will be a condensed course 
in what has happened and what is 
likely to happen. Las Vegas itself is 
fabulous place that has to be experi- 
enced to be believed. For the time 
of your life—and a thorough briefing 
on what’s new in mining on the legis- 
lative, economic and operating fronts 
—come to the American Mining Con- 
gress 1955 Metal Mining and Indus- 


trial Minerals Convention October 
10-13. 

So long, Podner, we’ll be lookin’ 
fer you. 


Many convention goers will visit Hoover 
Dam 
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WHITLEY COLLINS 


“Over 80% of Northrop 
personnel buy 


U.S. Savings Bonds...” 


“Our recent Payroll Savings Campaign at Northrop 
demonstrated the belief of our personnel and our com- 
pany in the basic fundamentals of American good citi- 
zenship—staunch support of our Country and personal 
thrift. 

“At the completion of the campaign we had over 
17,000 regular savers—over 80% of all Northrop per- 
sonnel buying U. S. Savings Bonds regularly on the 


Portrait by Fabian Bachrach 


Payroll Savings Plan. Every employer should stage a 
similar campaign for the benefit of his personnel and 
the economic welfare of our Country.” 


WHITLEY COLLINS, President 
Northrop Aircraft Company 


If less than 60% of your personnel are Payroll Savers, do 
something about it. A phone call, telegram or letter to 
Savings Bonds Division, U.S. Treasury Department, 
Washington, D. C., will bring prompt assistance from 
your State Director. He will help you install, or revital- 
ize a Payroll Savings Plan, through a simple, person-to- 
person canvass which your personnel will be glad to 
conduct. That’s all you have to do—your men and 
women will do the rest. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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Clay Minerals Conference 


National Research Council has cor- 
dially invited all mining men to par- 
ticipate in the Fourth National Clay 
Conference sponsored by the Clay 
Minerals Committee of the National 
Research Council. The Conference 
will be held at The Pennsylvania State 
University Monday through Thursday, 
October 10-13, 1955. Field trips and 
laboratory visits will take place Mon- 
day, and papers will be presented 
Tuesday, Wednesday, and Thursday. 


W. Va. Coal Mining Institute 


West Virginia Coal Mining Insti- 
tute held its annual spring meeting 
at the Daniel Boone Hotel in Charles- 
ton, W. Va., June 24 and 25, 1955. 
Now in its 46th year, the Institute 
meeting was highlighted by three 
technical sessions and a dinner at 
which the principal speaker was the 
Hon. William C. Marland, Governor 
of West Virginia. 

At the morning session on June 24, 
the group heard a paper by Victor 
Hurley, superintendent, Warner Col- 
leries Co., Mammoth, W. Va. He 
spoke about cost reduction through 
industrial engineering. Warren G. 
Montgomery, district sales manager, 
Jeffrey Manufacturing Co. gave a 
paper on the performance of the 
Colmol in low coal. 

Following a luncheon meeting, the 
group heard three more _ technical 
papers. First was “Performance of 
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a Goodman Continuous Miner,” by 
Kenneth Hobbs, production engineer, 
Federal No. 1 mine, Eastern Gas & 
Fuel Associates. Dr. Aureal T. Cross, 
coal geologist and paleobotanist, West 
Virginia Geological Survey, spoke on 
the origin and the make-up of coal. 
The afternoon session concluded with 
“Black Magic” by Prince Thornton, 
Public Relations Department, Ap- 
palachian Power Co. 

Two of the three papers on Satur- 
day morning, June 25, were devoted 
to conveyor haulage. The first, given 
by J. S. Mathews, Compass Coal Co., 
Clarksburg, W. Va., was entitled “Con- 
tinuous Mining with Extensible Belts.” 
Edwin P. Sheriff, Eastern Gas & 
Fuel Associates, Stotesbury, W. Va., 
gave a paper on “Roof Control and 
Its Study Applied to Longwall Min- 
ing.” A paper on conveyor belt haul- 
age wound up the session and the 
meeting. It was given by R. U. 
Jackson, manager, Mining Division, 
Hewitt-Robins Incorporated. 


J. W. WOOMER & ASSOCIATES 


Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 

HENRY W. OLIVER BLDG. 

Pittsburgh, Penna. 

NATIONAL BANK BLDG. 

Wheeling, W. Va. 


Record Coal Load 


A cargo of 18,391 net tons of coal, 
carried by the steamship, “J. L. 
Mauthe,” has set a record for coal 
cargoes carried by American-owned 
vessels. On June 6 the steamship, 
a 650 ft long vessel named after the 
president of the Youngstown Sheet & 
Tube Co., unloaded the cargo at 
Youngstown Sheet & Tube’s Indiana 
Works on Lake Michigan. Most of 
the coal was from the company’s own 
coal mines at Dehue, W. Va. 

The record load contained enough 
coal to fill more than 275 railroad cars 
having a capacity of 67 tons each. 


More Cement Capacity 


Ground was broken by the Bes- 
semer Limestone & Cement Co. June 
14 for the first unit of a multi-million 
dollar addition to its plant at Bes- 
semer, Pa. The first unit will have 
nine storage silos for cement. They 
will be 120 ft high and 33 ft in diam- 
eter. The unit is the first phase of 
a long-range program which will 
eventually cost $9,000,000 according 
to reports. 


PETER F. LOFTUS 
CORPORATION 
ENGINEERING and ARCHITECTURAL 
CONSULTANTS and DESIGNERS 
First National Bank Bldg. 
Pittsburgh 22, Pennsylvania 


ble Address 
“LOFTUS Pittsburgh” 


DAVIS READ 
Consulting Engineer 
Layout Operation 
Modern Production Methods 
Plant Design Preparation 


120 S. LaSalle St. 
CHICAGO, ILL. 
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Training for Safety at Peabody 


At appropriate ceremonies on June 
6 safety certificates were awarded 
employes of Peabody Coal Company’s 
Mine No. 43, Harrisburg, IIl., and 
Mine No. 47 dryer plant at Harco, 
Ill. The awards were presented for 
having completed 100 percent train- 


ing in accident prevention. In all, 
21 men were trained at the dryer 
plant and 213 men at the mine. A 
total of 1631 Peabody employes in 
the state have received accident pre- 
vention training. 


That such a program pays off is 
shown in a review of before and after 
statistics. Records show that during 
1954, with the training almost com- 
pleted, there was a 41 percent reduc- 
tion in all injuries, a 44 percent re- 
duction in lost-time injuries, and a 
64 percent reduction in the severity 
of all injuries. 


Minnesota Mines Reunion 


The second Alumni Reunion of the 
Minnesota School of Mines and Metal- 
lurgy will be held Friday, October 21, 
1955. A technical session is scheduled 
for Friday at the old school, and in 
the evening there will be a cocktail 


hour followed by a banquet and dance 
at the Nicollet Hotel. Saturday will 
be Open House followed by the Michi- 
gan-Minnesota football game. Make 
reservations for tickets and hotels 
early by contacting R. L. Dowdell, 
306 Appleby Hall, Minneapolis 14, 
Minn. 


McCARTHY 
AUGER 
DRILLS 


McCARTHY AUGER DRILLS PRODUCE CHEAPEST HOLES 


@ Save money by drilling at any 
desired height with the McCarthy Self- 
Propelled Horizontal Auger Drill. This 
drill adjusts quickly on four separate 
levelling jacks. Operator Bill Mathews, 
Canton, Ohio, drilled 1800 feet of 6” 
blast holes in one day with this model. 
It drills 4” to 12” holes up to 120 feet 
deep. 

A Hawaiian contractor saved $7,500 
the first month he used a McCarthy 
Truck-Mounted Vertical Drill (not illus- 
trated above). He replaced three other 
type drills and still had time to do out- 


side rental work. Horizontal or vertical 
truck-mounted drills carry 6-foot auger 
sections on the vehicle. A two-man 
crew averages 1500 feet per day drill- 
ing blast holes of different depths. 
Model 106-24 Heavy-Duty Vertical 
Drill handles augers up to 24” diameter. 
This drill saves time and money drill- 
ing large holes in clay, compacted 
sand and gravel, hardpan and shale. 
Write The Salem Tool Company, Salem, 
Ohio, giving your operation require- 
ments. Our local distributor will show 
you a drill to solve your problem. 


HORIZONTAL AND VERTICAL MODELS 


THE SALEM TOOL COMPANY 


779 S. ELLSWORTH AVE. * 
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Jamison No. 9 Working Again 


The Jamison No. 9 mine of the 
Pittsburgh Consolidation Coal Co. is 
back in operation. Two sections of 
the mine went into production in late 
July and the four remaining sections 
are scheduled to be in operation in 
early October. 


The mine was wrecked by an ex- 
plosion which swept the underground 
areas last November 13, killing one 
outside worker and 15 others under- 
ground. The last of the 15 bodies of 
the entombed men were not recovered 
until May 30. Rehabilitation work 
was started June 3. 


Mining Mica 


Hassett Mining Co. of Burnsville, 
N. C., began extracting mica from 
TVA’s Davy Crockett Lake near 
Greeneville, N. C. in May. 


Building Cement Plant 


Construction of a new Portland 
cement plant at Paulding, Ohio, with 
an annual productive capacity of 
about 1,250,000 bbl has been announced 
by the Consolidated Cement Corp. of 
Chicago. The plant, expected to be 
in production by the fall of 1956, will 
be on the site of the company’s lime- 
stone quarry now supplying lime- 
stone for a plant at Cement City, 
Mich. 

The company reports that the new 
facility will not replace either of its 
two other plants but will be an addi- 
tion to present production facilities. 
Consolidated’s Cement City, Mich., 
plant has an annual production ¢ca- 
pacity of about 1,150,000 bbl and the 
Fredonia, Kan., plant can produce 
approximately 2,300,000 bbl annually. 


MINING CONGRESS JOURNAL 


li 
| 
{7 he 
is 
W 
t 
fe 
t 
b 
s 
3 
fleavy 
Powerto! 
— 
| 
| = 


Holmes Chapter Organized 


The first chapter of the Holmes 
Safety Association to serve an ore 
mine in the South has been estab- 
lished at Bessemer, Ala. The chapter 
will serve the Edwards ore mine of 
Republic Steel Corp. and will be af- 
filiated with J. J. Forbes Council of 
Birmingham, Ala. Q. B. Lee was 
elected chapter president. 


Safe Worker 


Fifty-one years work in and around 
coal mines under one management 
without a single lost-time accident 
is the outstanding record of a re- 
tired Raleigh County, W. Va., mine 
worker. 

March Gillenwater, 66-year-old elec- 
trician, retired May 31 after serving 
for more than half a century under 
the late W. Gaston Caperton and his 
son, S. Austin Caperton. 

His safety mark is matched only 
by his work record, which officials 
say shows no absenteeism since start- 
ing his career with the Slab Fork Coal 
Co., 47 years ago. 


Public Relations 


Oliver Iron Mining Division’s Pilotac 
taconite plant at Mountain Iron, Minn., 
and its open pit mine observation 
stands on the Mesabi range were 
opened to the public on June 28, ac- 
cording to an announcement by R. T. 
Elstad, president of the U. S. Steel 
division. “They will remain open to 
Minnesota tourists and vacation visi- 
tors through Labor Day, and this 
season we expect to greet our one- 
millionth visitor,” he said. 

Oliver’s observation stands are lo- 
cated at Eveleth, Virginia, Chisholm, 
Hibbing, Marble and Taconite. This 
summer two additional stands will be 
operated making a total of eight. 
One will be located at the company’s 
new Plummer mine at Taconite and 
a second one will be put into service 
at Hibbing. Nearly 200,000 people 
visited Oliver’s operations last year. 


Princess Elkhorn Scholarships 


The Princess Elkhorn Coal Co., 
David, Ky., has announced the re- 
cipients of its 11th annual scholar- 
ship award. The five award winners 
this year bring to 46 the number of 
grants made to outstanding graduat- 
ing seniors in Floyd and Johnson 
Counties, Ky. 

Currently there are 13 young peo- 
ple attending college under the schol- 
arship program. Five are at Pikeville 
College, Pikeville, Ky., of which three 
will transfer to the University of 
Kentucky next fall; one is attending 
Eastern Kentucky State College; one 
is attending Georgetown College at 
Richmond, Ky.; one is attending St. 
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Marys School of Nursing at Hunting- 
ton, W. Va.; one is attending Ohio 
University; and four are at the Uni- 
versity of Kentucky. 

The scholarship awards this year 
were made to: 

Donald F. Capelli, of David; four- 
year grant for the study of engineer- 
ing at the University of Kentucky. 
Joseph L. Marshall, of David; four- 
year grant for the study of mechani- 
cal engineering at the University of 
Kentucky. Myrtle Tussey, of Water 
Gap; a two-year grant for the study 


of a business course at Pikeville Col- 
lege. Mary Lou Miller, of Cliff; a 
two-year grant to prepare at Pike- 
ville College for the teaching of 
English. Peggy Sue Allen, of Lang- 
ley; a four-year grant to study Vet- 
erinary Medicine at the University of 
Kentucky. 


All of the recipients of the scholar- 
ship awards are sons and daughters 
of employes of the Princess Elkhorn 
Coal Co. except Miss Allen, whose 
father is maintenance supervisor for 
the Floyd County Board of Education. 


Step-Up Washed Coal Profits ne 
with SuperDuty® Tables 


The net advantage in cleaning coal is measured not 
only by tonnage per day but by how well the job 
The plant equipped with the DIAGONAL 


is done. 


DECK ® Coal Washing Tables is therefore at an 


‘advantage because the SuperDuty combines highly 
satisfactory tonnages with optimum product quality ‘ 
and minimum loss to the refuse. 
This performance is welcomed by both large and 
small producers. Whether they employ a single unit 
or a large battery, the efficiency is exactly the same. | 

. For their operating dollar, the SuperDuty produces | 
more tons of premium washed coal than any other 
process employed on the fine sizes today. 
For full information, ask for Bulletin 119, 


/ ‘THE DEISTER™ 
/ CONCENTRATOR 
COMPANY 


CONCENCO® Feed Distributor 


While unexcelled for feeding coal washing 
tables, 
Distributor effectively provides a splitting of 
feed, into any desired number of equal por- 
tions, to accurately feed circuits or machines 
in battery for their greater overall efficiency. 
It is a heavily fabricated all steel machine 
with motor drive requiring 1 H.P. or less in 
operation. 


the CONCENCO Revolving Feed 


® Registered Trademark. 


O 


* The ORIGINAL Deister Company * Inc. 1906 


917 Glasgow Ave. 


Fort Wayne, Ind., U.S.A. 
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Shown above is the new $2,600,000 Appalachian Experiment Station of the U. S. 


Bureau of Mines at Morgantown, W. Va. The station was dedicated in appropriate 

ceremonies on May 14. The group of seven principal structures will be devoted 

to three principal activities: petroleum and natural gas research, studies in the 
gasification of coal, and administration of the Federal Coal Mine Safety Act. 


Spotlight Ontario Copper 


Copper has stimulated a great deal 
of exploration activity in Ontario. 
A survey of field work in the province 
shows exploration activity in four 
widely-spread areas. 

Two areas which have commanded 
most interest are the Tashota district 
of Northwestern Ontario, and the sec- 
tion of Algoma lying about 60 miles 
north of Sault Ste. Marie. Tech- 
Hughes is starting drilling at the 
former, while Sylvanite Gold Mines is 
the key operator at the latter. 

Copper has also induced consider- 
able activity in other districts. There 
has been some new staking near the 


see your B-G distributor or write 


Barber-Greene 


AURORA, ILLINOIS, U.S.A 
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heart of the Porcupine camp. Few 
details are known but it seems evident 
from available information that ex- 
ploration activity will be under way 
before long with at least two groups 
active. 

The copper discovery in the Gren- 
ville formation northwest of Minden 
touched off a brief staking bee. A 
stepped-up development program is 
getting under way on the Dupel 
group, on which the discovery was 
made, 

There are other areas, too. The 
greenstone band extending west from 
the Teck showing at Tashota has 
been the scene of extensive staking. 
Quebec Chibougamau, in the central 
part of the belt, has completed three 
holes with sulphide intersections. 
Glenora, further west, starts drilling 
shortly. 

It appears evident that quiet explor- 
ation work will continue through the 
winter on prospects in the Manitou- 
wadge district, where Geco Mines 
last winter proved up Ontario’s first 
major copper orebody outside of the 
Sudbury district. 

Chip Mines, sponsored by Consoli- 
dated Howey and Tech-Hughes, is 
drilling towards a main anomaly un- 
derlying Lake Manitouwadge. Willroy 
will continue its program on _ the 
ground lying immediately west of 
Geco. 


Missouri Mines Scholarships 


Nine freshman scholarships for the 
Missouri School of Mines and Metal- 
lurgy, at Rolla, Mo., sponsored by the 
Alumni Association, have been an- 
nounced by Dean Curtis L. Wilson, of 
that institution, and H. S. Pence, pres- 
ident of the Missouri School of Mines 
Alumni Association. 

The scholarships carry a cash award 
of $500 for the freshman year and are 
based upon high school scholastic 
standing and leadership participation, 
and the comparative results of engi- 
neering aptitude tests. With the ex- 
ception of one scholarship there are 
no geographic restrictions. Applica- 
tions for these scholarships must be 
on file prior to February 1 for en- 
trance for the fall semester. 


Patent 
Applied 
For 


7 Advantages of the 


PATTIN EXPANSION SHELL 
For Roof Bolting 


which have brought it so 
quickly into high demand 


1—Double the usual shell expansion. 

2—A 3-inch parallel contact with the 
hole. 

3—No definite drilling depth required. 

4—Shell can be anchored solidly any 
place in the hole. 

5—Will not turn while being tight- 


ened. 
6—No loss of parts as wedge and 
shell are locked together. 
7—No special nuts or ears are needed 
on the bolts. 
Our engineers are available for con- 
sultation and demenstration. Write 
or phone us—we’'ll gladly work with 
you on any present or future bolting 
program. 


PATTIN 
MFG. COMPANY 


Marietta, Ohio 
Est. 1888 
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BETTER COAL 
DRYING 


...SO much better, in 
fact, that C-M-I Dryers 
are piling up new rec- 
ords for economy and 
efficiency in prelim- 
inary dewatering op- 
erations. 

. +. $0 much better that 
C-M-I Dryers are not 
only replacing costly 
heat drying in prelim- 
inary dewatering but, 
in many cases, are elim- 
inating entirely the 
need for heat drying. 


BETTER SLURRY 
RECOVERY 


Marketable coal— 
thousands of tons of it 
—is being reclaimed 
from slurry by C-M-I 
ContinuousCoal Dryers 
Dryers ...at a cost so 
low as to make this op- 
eration extremely prof- 
itable. Yes—slurry re- 
clamation CAN be 
profitable—when done 
the C-M-I way. Find 
out HOW and WHY... 


SEND FOR 
FREE 
BROCHURE | 
CENTRIFUGAL & 
MECHANICAL 


INDUSTRIES, INC. 


146 PRESIDENT ST. 
ST. LOUIS 18, MO. 


Establish Geology Dept. 


Formation of a geology department 
headed by John A. Brown, chief geolo- 
gist, has been announced by Minne- 
sota Mining & Manufacturing Co., 
St. Paul, Minn. 

The new department, which is part 
of the company’s roofing granule divi- 
sion, was established to meet the in- 
creased demand for geologic services 
in connection with quarrying opera- 
tions and to evaluate new sources of 
rock for roofing granules. Currently 
the company has quarries at Wausau, 
Wis., Corona, Calif., and Little Rock, 
Ark. 


Reopen Gauley No. 2 


On May 31 the Gauley No. 2 Mine 
of the Elk Lick Coal Co. reopened 
after a two-year shutdown. Con- 
struction has been started at the 
Richwood, W. Va., mine on a storage 
bin which is scheduled to have a 
capacity of 1000 tons. Superintendent 
of the mine is now Herb Seelinger, 
formerly associated with the Johns- 
town Coal & Coke Co. in West Vir- 
ginia and Pennsylvania. 


Join Hands in Columbium Deal 


Molybdenum Corp. of America and 
Kennecott Copper Corp. recently re- 
vealed plans to jointly develop a 
columbium and tantalum ore deposit 
located at Oka near Montreal, Que., 
Can. The venture is subject to ap- 
proval of the necessary agreements, 
now being prepared. 


Plan Monument 


Plans are under way for memorial 
rites at historic Wheeling Suspension 
Bridge, at Wheeling, W. Va., in recog- 
nition of the contributions ef engi- 
neering to the United States, and to 
the ingenuity of the master bridge 
builder, John A. Roebling, who rede- 
signed and built the structure in its 
present form. 

The initial meeting to formulate 
plans for the occasion was held on 
July 11 at the Wheeling Steel Build- 
ing, attended by a group of prominent 
engineers, representing the Wheeling 
Chapter of the West Virginia Society 
of Professional Engineers and the 
counterpart of the organization in 
Ohio, as well as others interested in 
the project. A working committee 
was appointed to carry out plans 
which include a memorial in the form 
of a large bronze tablet suitably in- 
scribed and provided by John A. 
Roebling’s Sons Corp. of Trenton, 
N. J. 

Repairs to the present bridge are 
planned to keep it in use. The memo- 
rial ceremony is planned for shortly 
after these repairs have been com- 
pleted. 
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WANTED 


Mining Congress Journal 
offers excellent opportunity 
for mining engineer with coal 
or metal mining experience. 
Position involves writing and 
working with members of the 
mining industry. 

Address inquiries to the 
Editor. Include information 
on age, education, experi- 
ence, marital status and a re- 
cent photograph. 


Invitations to the ceremony will be 
extended to the governors of West 
Virginia and Ohio and the presidents 
of engineering societies of both states. 
Other guests will include Dr. David B. 
Steinman, noted engineering author- 
ity and author of “The Builders of the 
Bridge,” and F. W. Roebling, III, vice- 
president-engineering of the Roebling 
Corp. and a_ great-great-grandson 
of John A. Roebling, whose Brook- 
lyn Bridge still stands as a monument 
to his memory. An invitation also 
will be sent to the governor of Vir- 
ginia and the president of the state’s 
engineering society. The century-old 
span was constructed during the pe- 
riod when West Virginia still was a 
part of the state of Virginia. 


BOWERS 


BATTERIES 


BOWERS BATTERY & SPARK PLUG C READING, PA 
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Bolter 


Blue Coal Corp. Sells Blue Coal 


Effective July 1, Delaware, Lacka- 
wanna and Western Coal Co., whole- 
sale coal susbidiary of Glen Alden 
Corp., will change its name to Blue 
Coal Corp., it was announced by 
Francis O. Case, president of Glen 
Alden. 

The purpose of the change is to iie 
in with the ‘blue coal’ trade name long 
associated with the products of Glen 
Alden. . It represents another step in 
the company’s efforts to strengthen 
its promotion of coal and heating 
equipment under the ‘blue coal’ label. 

The subsidiary’s present identity 
goes back to 1909 when it was organ- 
ized as the coal selling agency of the 
Lackawanna Railroad. It was ac- 
quired by Glen Alden in 1925. 


Dun Glen Closed 


Start of the coal miners vacation 
June 26 marked the end of operations 
for the Dun Glen mine of Hanna Coal 
Co. Coal left in the mine, located at 
Dun Glen, Ohio, will be removed 
through the new Glen Castle mine lo- 
cated between Harrisville and Shep- 
herdstown, Ohio. Glen Castle and 
Piney Fork are the only underground 
mines now being operated by Hanna 
Coal Co., a subsidiary of Pittsburgh 
Consolidation Coal Co. 


Foremanship 


duce illuminating results, and will in 
many cases bring about a very bene- 
ficial self-analysis. 

After a considerable amount of in- 
formation has been collected, follow- 
ing several surveys, the need for 
further training programs for all 
supervisors should become apparent. 
The information will be especially 
valuable in that it can be used to 
draw up schooling for specific areas 
of deficiency as uncovered by ithe 
surveys. 

The only real objection to an evalu- 
ation system was stated by one opera- 
tor who said, “We already have good 
morale, and our superintendents know 
each of the section foremen as well as 
they know their own brother. So why 
is a system needed?” The answer in 
the first place is that very often we 
think we know a person or a situation 
from top to bottom, when we may be 
only scratching the surface. Secondly, 
no one man’s opinion is infallible: a 
consensus of several evaluations on 
each man, with no man being over- 
looked, presents a more accurate and 
unbiased picture. 

The system and program described 


(Continued from page 57) 


WANTED 


Technically-trained college graduate 
for position of Plant Metallurgist. 
Experience desirable but not ab- 
solutely necessary. Applicant should 
be capable of using experience 
gained in this work for advance- 
ment. Salary open. Send references, 
Photo, outline of experience and 
salary expected to: American Zinc 
Company of Illinois, Dumas, Texas. 


applies to a company having approxi- 
mately 100 members of mine manage- 
ment, operating six mechanized mines 
which produce about 2,000,000 tons of 
coal per year. The more supervisors a 
company or group of companies have, 
the more obvious is the value of such 
a program. However, smaller pro- 
ducer units can utilize a similar pro- 
gram to good advantage, and it must 
be emphasized that the program 
should be tailored to fit the individual 
need, 


Our company has been experiment- 
ing with personnel evaluations for 
less than a year. It is difficult to fore- 
tell what new developments may lie 
ahead. But from the experiences of 
companies in other industries, and 
from the benefits we have already 
begun to observe, we may be opening 
a door to added profits. 


introducing 
NEW Hendrick Wedge Wire 


Now! With the addition of new Hendrick 
Wedge Wire, Hendrick rounds out its 


a high degree of accuracy and rigidity. 
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line of screens for the best in efficient, 
low-cost screening, sifting, dewatering 
and filtering operations. Ideal wherever 
it's highly important for screen openings 
to be minutely fine, Hendrick Wedge 
Wire has excellent draining qualities and 


Perforated Metal @ Perforated Metal Screens @ Wedge Slot and 
Wedge Wire e Architectural Grilles @ Mitco Open Steel Flooring 
Shur-Site Treads @ Armorgrids 


For details on Hendrick Wedge Wire's 
free clearance, rugged mechanical and 
lateral strength, maximum load carrying 
capacity, percentage open area and long 
wearing life, contact your nearby Hen- 


drick representative. 


Hendrick 


MANUFACTURING COMPANY 
62 Dundaff Street, Carbondale, Pa. 
Sales Offices in Principal Cities 
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COAL MINE 
MODERNIZATION-1955 


A well-kept storehouse is a place where things are put away, ready and 


available for use. 
Coal Mine Modernization is such a storehouse—chuck-full of mining ideas 


and information, all carefully prepared and arranged for convenient use 


by practical mining men. Each year the industry is combed for all 
that’s new in both underground and strip mining operations as subject 
material for the Mining Congress’ Coal Convention . . . and then all 
the papers and discussions are packed into COAL MINE MODERN. 

IZATION. The 1955 edition will be coming along soon—hence the 
offer of “Another Storehouse for Sale — $3.50.” 


Published By 
AMERICAN 


MINING CONGRESS Order Yours TODAY 


Ring Building * Washington 6, D. C. $3.50 each ($3.25 in quantities of 10 or more , 


| 
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BOOK REVIEWS 


YEAR BOOK OF THE AMERICAN 
BUREAU OF METAL STATIS- 
TICS. 34th Annual Issue for the 
year 1954 published by American 
Bureau of Metal Statistics, 50 
Broadway, New York 4, N. Y. 
Price, $3.00 postpaid. 

EACH year the American Bureau of 

Metal Statistics compiles a statistical 

picture with respect to the economics 

of the nonferrous metals on a world- 
wide basis. 

Among the commodities covered are 
copper, lead, zinc, gold and silver, alu- 
minum and bauxite, antimony, cad- 
mium, magnesium, cobalt, molybde- 
num, nickel, platinum and tin. Also 
included are tables showing the aver- 
age monthly and yearly prices of the 
principal metals for the years 1900-54 
and a section toward the end of the 
book shows the United States duties 
on principal ore and metal imports. 

Information for the publication is 
gathered in close cooperation with 
governmental departments and private 
institutes and associations. 

The information compiled by the 
American Bureau of Metal Statistics 
is available to the general public 
through subscription for periodic re- 
ports and the Year Book. 


METAL STATISTICS—1955. Pub- 
lished by the American Metal Mar- 
ket, 18 Cliff St., New York 38, N. Y. 

JUST out is the 48th volume of Metal 

Statistics. It contains a new quick 

reference index with instructions for 

its use on the front fly leaf. The new 


edition contains the same general as- 
sortment brought up to date, of statis- 
tical information on ferrous and non- 
ferrous metals and miscellaneous eco- 
nomic subjects as previous issues. Six- 
teen pages longer than the 47th an- 
nual edition, the new volume contains 
a number of new statistical tables on 
such subjects as annual shipments of 
products by domestic copper and brass 
mills; primary aluminum producing 
capacities of the United States and 
Canada; consumption of nickel in the 
U. S. by uses; annual production, 
shipments of stocks of brass and 
bronze ingots in the U. S., and official 
specifications for zinc die casting and 
zine base alloy ingot. 

Prices quoted, according to custom, 
are generally based on the quotations 
published in American Metal Market 
and are representative of wholesale 
selling prices. 

With the absence of reliable data 
covering Iron Curtain countries, world 
totals are, of necessity, estimated. 


ELECTRONS ATOMS METALS 
AND ALLOYS, by William Hume- 
Rothery, O.B.E., F.R.S. The Phil- 
osophical Library, Inc., 15 East 40th 
St., New York 16, N. Y.—379 tllus- 
trations. Price $10. 


This book employs dialogue between 
the Older Metallurgist and a Young 
Scientist to explain the application of 
the electron theory to metallurgy. 
Those of us who, like the Older Metal- 
lurgist, are more conversant with the 
every-day mining, extraction or fabri- 


cation or the common metals than 
with higher mathematics and theo- 
retical chemistry and physics will find 
the discussions well within the limits 
of our understanding. However, to 
quote the Young Scientist, “The sub- 
ject is not one to read in spare time 
in railway trains or while lunching 
in a restaurant. But if you are will- 
ing to sit down quietly from time to 
time and think things out, there is no 
reason why you should not grasp what 
is going on—at any rate you could get 
a general idea so that some of the 
stuff at the Institute would be more 
interesting to you.” 


Those who take the time to eaves- 
drop on these conversations between 
the Older Metallurgist and the Young 
Scientist will find out that the latter 
was right. 


BIBLIOGRAPHY ON URANIUM IN 
ARKANSAS, IOWA, KANSAS, 
LOUISIANA, MINNESOTA, NE- 
BRASKA, NORTH DAKOTA, 
OKLAHOMA, SOUTH DAKOTA 
AND TEXAS. The Geological So- 
ciety of America, 419 West 117 St., 
New York 27,N. Y. 70 pages, price 
50 cents. 


THE Geological Society of America 
published this article in the March 
1955 issue of its Bulletin. Compiled 
by Margaret Cooper for the Division 
of Raw Materials, U. S. Atomic En- 
ergy Commission, the information in 
the 70 pages of this bibliography may 
prove helpful to geologists and lay- 
men interested in uranium prospect- 
ing. 

The Society has prepared reprints 
for public sale at 50 cents each. Re- 
mittance must accompany orders. 


Wheels of Government 
(Continued from page 76) 


tured mica at 4 cents a pound regard- 
less of value, and repeal of the $3.50 
per ton import duty on crude silica. 

Committee members had expressed 
the opinion that the bill was so heav- 
ily weighted with controversial items 
that it would be headed for a certain 
veto. The measure, however, is sure 
to be overhauled at the next session 
and could form the basis for general 
revenue revision. 

The House Committee did approve 
and send a bill to the floor to provide 
for accelerated amortization (five 
years) of that portion of the cost of 
treatment works for the abatement of 
stream pollution approved by State 
and Federal authorities charged with 
administration of pollution laws. 

Meanwhile, the Senate Finance 
Committee put off action on the House- 
approved measures to amend the cus- 
toms laws and to expand Social Secu- 
rity benefits and increase Social Secu- 
rity taxes. 
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Excise tax revision is also in the 
making for next year. The House 
Ways and Means Committee has 
named a subcommittee to make a study 
of inequities in the Federal excise tax 
structure during the Congressional re- 
cess and to come up with suggested 
revisions early next session. The 
study group is headed by Rep. Aime 
Forand (Dem., R. I.). 


Minimum Wage Boosted 


The Senate and House have sent the 
President a measure increasing the 
minimum wage rate from 75 cents to 
$1 an hour effective March 1, 1956. 
This is 10 cents an hour more than 
the President sought. 

The bill does not extend the Act’s 
coverage as was requested by the 
White House, but does carry a provi- 
sion requiring the Secretary of Labor 
to make an annual review of the ade- 
quacy of the minimum wage and to 
propose a change in the $1 rate if he 
so desires. 

The President has indicated that he 
will sign the bill. 


Federal Highway Program 


The Administration’s plan for finan- 
cing an extensive highway program 
through bond issues was stuck in the 
legislative cooler during the adjourn- 
ment rush. Prior to shelving the bill, 
the House had substituted a plan to 
pay for the roads through increases in 
Federal taxes on gasoline, diesel fuel, 
trucks and heavy tires and tubes. The 
substitute proposal had been amend- 
ed, as advocated by the American Min- 
ing Congress and others, to exempt 
from the proposed tax increases any 
vehicles and machinery which are used 
exclusively in off-the-highway work. 


The program was of such a highly 
controversial nature that Congres- 
sional leaders overlooked pleas from 
the White House for action at this ses- 
sion and put the matter over until 
next year. It is expected that Mr. 
Eisenhower will push hard for enact- 
ment of a highway program before 
the 84th Congress quits next year, and 
may even seek a special session to deal 
with his plan. 
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States 


Utah Phosphate Expansion 


Western Phosphates, Inc., has an- 
nounced a $2,000,000 expansion pro- 
gram at its phosphate reduction cen- 
ter at Garfield, Utah. The company 
is a joint affiliate of Stauffer Chemi- 
cal Co. and Garfield Chemical & Man- 
ufacturing Co. 

It was reported that the program at 
Garfield would include about a 40 per- 
cent increase in the over-all produc- 
tion of ammoniated phosphate and 
treble superphosphates. 

Partially responsible for the new 
expansion program is the availabil- 
ity in 1956 of anhydrous ammonia 
from the new $18,000,000 ammonia 
plant being built at the Geneva Works 
of Columbia-Geneva Steel Division, 
United States Steel Corp. Reports 
indicate that between 30 and 40 per- 
cent of the entire 200-tpd output of 
the U. S. Steel ammonia plant will 
go to Western Phosphates. 


Arizona Ore Buying Station 


A new AEC ore-buying station and 
sampling plant at Globe, Ariz., was 
opened on July 5. The new station is 
operated by American Smelting & 
Refining Co. 

In addition to carnotite and roscoe- 
lite-type ores, the sampler will pur- 
chase autunite, torbernite and urani- 
nite ores with less than six percent 
lime content. Special contracts may 
also be negotiated with individual pro- 
ducers for purchases of ores not 
meeting announced specifications. 


Calaveras Expands 


The board of directors of Calaveras 
Cement Co. have approved a $4,000,- 
000 expansion plan which will add a 
fifth rotary kiln to the company’s 
plant at San Andreas, Calif., and in- 
crease plant productive capacity by 
30 percent. 

The new kiln, which will be fabri- 
cated by Allis-Chalmers Mfg. Co., 
will be 360 ft long with a diameter 
of 11 ft 3 in. Also provided in the 
expansion program are auxiliary items 
including coolers, dust collector, multi- 
clone, thickener, and raw and finish 
mills. 

The company’s 1955 plant better- 
ment program, previously approved, 
includes the erection of four new 
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cement storage silos, plus quarry, 
plant and shipping department im- 
provements already completed. These 
installations were authorized in antic- 
ipation of the fifth kiln program acted 
upon June 23. When completed, the 
kiln will raise productive capacity of 
Calaveras to approximately 4,500,000 
bbl per year. 


Bunker Hill Goes Mine-Mill 


Employes of Bunker Hill & Sulli- 
van Mining & Concentrating Co. have 
voted to retain the International Un- 
ion of Mine, Mill and Smelter workers 
as their bargaining agents. The vote 
was 956 for mine-mill, 319 for the 
CIO U. S. Steel workers, and 72 for 
no union—of 1765 eligible to vote, 
1347 cast a ballot. 


WANTED 


Mining Congress Journal 
offers excellent opportunity 
for mining engineer with coal 
or metal mining experience. 
Position involves writing and 
working with members of the 
mining industry. 

Address inquiries to the 
Editor. Include information 
on age, education, experi- 
ence, marital status and a re- 
cent photograph. 


Idaho Mercury Production 


Rare Metals Corp., affiliate of El 
Paso Natural Gas Co., will begin pro- 
duction of mercury at its new refinery 
and mine near Weiser, Idaho, early 
in August, according to M. H. Kline, 
vice-president and general manager. 
The reduction center, which is claimed 
to have the largest single rotary kiln 
for quicksilver production in the 
world, is now in process of erection 
and will have a rated input capacity 
of 175 tons of ore daily. Meanwhile, 
cinnabar deposits are being readied 
for open-pit mining operations. 


THREE 


WAYS... 
to Lowest-Cost Drilling! 


Carbide Rok- 
Bits®—cross 
or chisel types 


ALLOY or Intra-Set Drill Steel— 
carbon drill carbide tipped — gauge 
steel. sizes: 14%” thru 2%”. 


Brunner & 


Brunner & Lay, Inc. 
9300 King St. 
Franklin Park, Il. 


Brunner & Lay, Inc. 


\ 150 Leslie St., Dallas, Texas 


Brunner & Lay Rock Bit of Philadelphia, Inc. 
2514 East Cumberland St. 
Philadelphia 25, Pa. 


Brunner & Lay Rock Bit of Asheville, Inc. 
Sweeten Creek Rd., Asheville, N.C. 


Learn how you can (1) double drill- 
ing speeds (2) lower drill rod first- 
cost (3) save on explosives and air 
by using this accepted 3-point tech- 
nique. Write plant nearest you. 
Brunner & Lay tools for large, as 
well as small, hole drilling de- 
scribed in Bulletin B-1. 


Lay Products 


2425 East 37th St. 
Los Angeles 58, Calif. 


Brunner & Lay Corp. 
660 N. Tillamook St., Portland 12, 


Brunner & Lay of Los Angeles, Inc. 
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The tough ones come to 


How HOMESTAKE 


solved two 
HAULAGE PROBLEMS 


When Homestake Mining Company needed 
larger haulage capacity, Card engineers were called 
in. At Homestake, ore cars are automatically dumped 
while in motion, and haulage ways are limited in 
cross section. So, special Granby-type cars were 
chosen to replace the old gable-bottom cars. 

Since 1939, 390 of these special Card cars 
have gone to Homestake on eight successive orders. 
Designed for maximum capacity, they have only a 
very minimum of side clearance. They are fabricated 
wholly of Cor-Ten plate and hold 60 cu. ft. Greatest 
design change over the years has been to a heavier 
liner plate to allow loading without the degree of 
ore fragmentation originally planned. Originally the 
cars were loaded through 14” grizzlies. Now they 
are loaded with the largest sizes that will clear 
the chutes. 

Card has recently furnished 61 special Rocker 
Dump cars for development work at Homestake. 
These are well suited to handling waste and dump- 
ing in old stopes. 


WHERE MINING CALLS 


for efficient haulage, 
Card cars are the tested 
answer. Join Card's 
many customers. Their 
repeat orders are added 
proof of quality for 
you. Card engineers are 
at your service...no 
obligation. 


on Works Co. 


2501 WEST léth AVE., 
DENVER, COLORADO 


Uranium Exploration By-Product 


Discovery of two apparently com- 
mercial bodies of beryllium ore north 
of Santa Fe, N. M., and rumors of a 


| third strike in the same general area 
|| have pointed up the fact that the 
|| search for uranium is tending to 
|| hasten the development of all forms 
| of mining in New Mexico. In many 


other instances, besides the three 
beryllium strikes referred to, deposits 


| of ores and minerals other than 
| uranium have been found by those 


tramping the hills in search of radio- 
active minerals. 

United Western Minerals Co., Santa 
Fe, owns and is operating one of the 
beryllium strikes north of Santa Fe. 
Mica is also being mined along with 
the beryllium. 


Mineral Survey in Nevada 


A mineralogical survey of the ter- 
ritory in Nevada served by the West- 
ern Pacific Railroad will be made 


during the coming months, the rail- ° 


road has announced. The survey will 
cover the area from Portola, Calif., 
to Winnemucca, Nev., and from Reno 
Junction to Reno, Nev. The area is 
a highly mineralized one, and the 
railroad believes that many deposits 
may be awaiting discovery. The sur- 
vey will consist of an examination 
and appraisal of all known mineral 
resources in the region. The railroad 
said it is not interested in acquiring 
or exploiting the property itself. 


Butte First Aid Contest 


On the 79th anniversary of the 
founding of the Butte Miner’s Union 
on June 13, 1955, known as Miners 
Union Day, the annual first aid con- 
test sponsored by the Anaconda Co. 
at Columbia Gardens in Butte was 
won by a team composed of shift 
bosses from the Leonard mine in 
Butte. Eighteen teams competed for 
cash prizes posted by the company 
and the competition was keen. 

The Leonard bosses’ team compiled 
a total of 2488 points out of a pos- 
sible 2500. Second place went to the 
Lexington mine team with 2480 points 
and third place was won by the Emma- 
Travona team with 2476 points. All 
teams were close when the points 
were added up, highest score as noted 
above was 2488, lowest was 2433 
points. 

Members of the Leonard bosses’ 
team included Joseph Pagliero, Ches- 
ter Gilles, Carl Huhtanen, John R. 
Riley, William Wills and Herbert 
Egedahl. In the Lexington team were 
Ed Sullivan, James Garrett, Earl 
Best, Thomas Torpy, Frank Davis, 
and Dennis Byrnes. Third place Em- 
ma-Travona team included Walter 
Forsty, John B. Sullivan, William 
Prendergast, Donald Jeffery, Vince 
Benninger and John J. Murphy. 
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Coppermines Scholarship 


The Kimberly Office of Consolidated 
Coppermines Corp. has announced the 
winner of the Coppermines’ Founda- 
tion, Inc. Scholarship for the year 
1955. Thomas Gardner Keegan was 
this year’s recipient. He is the son 
of Mr. and Mrs. William Keegan of 
Ely, Nev. 

Keegan plans to attend the School 
of Business at the University of 
Nevada and will major in accounting. 
The award was made public by J. 
Frank Sharp, superintendent of Con- 
solidated Coppermines Corp., in an 
address to the student-body of the 
White Pine County High School 
May 26. Coppermines’ Foundation 
Scholarship consists of an annual 
award of $500 each year for a four- 
year college term, provided the re- 
cipient’s scholastic record while in 
college is deemed to be of college 
caliber. 

Consolidated Coppermines Corp. es- 
tablished Coppermines’ Foundation 
Inc. in 1954 as a means of financing 
scholarship in White Pine County and 
similar community activities in con- 
nection with their mining activities 
in White Pine County. 


Verdi Buys Gold Mill 


The Verdi Development Co., of Los 
Angeles, operators of the Rosamond 
uranium mine near Rosamond, Calif., 
has purchased a former gold proces- 
sing mill which will be converted into 
a uranium milling plant. The plan has 
been approved by the board of direc- 
tors of the company, according to 
Clifford Gillespie, president. 

The Beck mill, located within seven 
miles of the mining property of Mount 
Soledad, Calif., includes most of the 
equipment the company will need for 
processing uranium, Gillispie said. 

A co-discoverer of the Rosamond 
mine, Gillispie also reported that the 
company has completed extensive ex- 
ploration on its properties and that 
mining is actually under way on three 
different leases. 


Sell Prospecting Permits 


Sale of uranium prospecting per- 
mits on two units of land on the Fort 
Apache Indian Reservation brought 
a total of $43,613.43 into tribal cof- 
fers, it has been announced by John 
O. Crow, agency superintendent. Bids 
were opened at 2 p. m., June 22 in 
Whiteriver, Ariz. 

Atomic Ores, Inc. of Globe, Ariz., 
was successful bidder on Unit No. 1 
paying $13,062.93 for the right to 
prospect for one year on 19,723 acres 
in the southwest corner of the res- 
ervation. Frost Geophysical Corp. 
of Albuquerque, N. M., paid $30,550.50 
for prospecting rights for one year 
on Unit No. 3, comprising 24,169 acres, 
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lying in Navajo and Gila Counties 
along the reservation’s west central 
boundary. No bids were received on 
Unit No. 2, an area of 41,308 acres 
situated between Units Nos. 1 and 3. 

The prospecting permits carry with 
them the right to select a lease or 
leases on not to exceed 1920 acres in 
each unit. The successful bidders 
have indicated their intention to ex- 
plore the units fully and to develop 
any uranium ores found in commer- 
cial quantities. 

As a result of the interest shown 


in the June sale, it is probable that 
additional tribal lands on the Fort 
Apache Reservation as well as areas 
on the adjoining San Carlos Apache 
Reservation may be offered for pros- 
pecting and leasing. Information con- 
cerning uranium prospecting and 
leasing on these reservations may be 
obtained by writing John O. Crow, 
superintendent of the Fort Apache 
Reservation, at Whiteriver, Ariz., or 
Thomas H. Dodge, superintendent of 
the San Carlos Reservation, at San 
Carlos, Ariz. 


Hoffman 


COUNTMASTER 


Professional Geiger Counter/Assayer 


Hoffman 


LABORATORIES, INC. 


Only Geiger Counter 
with Direct Reading 
Automatic Scaler-Computer 


LOCATING — For accurate, dependable field 
surveys for locating radioactive deposits 


ASSAYING — For on-the-spot assaying and 
determining profitable truck loadings 


CONTOURING — For precision 
contour mapping 


Only Hoffman Countmaster offers all 
these features: 


1. Greater sensitivity — highly sensitive to 
changes in low background activity 


2. Positive detecting range to 12,000 
counts per minute. 


3. 3-scale meter in MR./HR. — accurate 
in high and low radioactive fields. 


4. Scaler-Computer automatically counts 
for you up to thousands of counts 

per minute. You can compute dollar value 
of your ore instantly. 


5. Only 7% pounds including batteries 


Hoffman Countmaster — designed and 
manufactured by the makers of the famous 
Hoffman Radios and Easy-Vision Television 
and leaders in advanced research 

in military electronics. 


Write for name of your nearest dealer. 


A SUBSIDIARY OF HOFFMAN ELECTRONICS, INC.» 3761 S. HILL STREET » LOS ANGELES 7, CALIFORNIA 
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New Office Building 


Work has started on a quarter- 
million dollar office building for the 
Potash Division, International Min- 
erals & Chemical Corp. at Carlsbad, 
N. M. Estimated to cost more than 
$250,000, the new structure will con- 
tain 12,000 sq ft of office space. It 
will be completely air conditioned and 
will make it possible for the first time 
to house offices of all staff officers 
in one building. 


Utah Uranium Pilot Plant 


Vitro Uranium Corp. has announced 
the award of contracts for a pilot 
plant at its Salt Lake City mill for 
the development of a new process for 
the reduction of uranium ore. The 
company will spend about $100,000 
in this experimental work, according 
to R. C. Cole, plant manager, who said 
“This plant will study the commercial 
applications of an extraction process 
which, though not new in uranium re- 
covery, is untried commercially in the 
uranium mining field.” 

This test work will explore the 
commercial possibilities of stream- 
lining and possibly expanding the 
Salt Lake uranium mill of Vitro Ura- 
nium Corp. by early 1956. 


Bayview Resumes Operations 


Echo Day Lead-Silver Mines, Inc., is 
to resume operations at its property 
near Bayview, Idaho, according to 
E. C. Schaeffer, president and general 
manager. A ramp is being constructed 
to the tunnel portal in a rock cliff 50 ft 
above the shore line of Pend Oreille 
Lake, which will facilitate handling of 
mining equipment and supplies. 

Schaeffer said the tunnel will be ex- 
tended about 100 ft to beyond a fault 
where a geophysical survey has indi- 
cated the downward extension of a 
surface mineralized zone. 


Anderson Phosphate Mine 


As a result of favorable explora- 
tion in recent years, the Montana 
Phosphate Products Co., is materially 
expanding its Anderson mine near 
Garrison, Mont. A five-mile rail ex- 
tension will be built from Phosphate 
Siding up Brock Creek to the Junction 
of the Anderson mine and Relyea mine 
roads, 

The company will develop under- 
ground haulage by means of a 10,700- 
ft cross-cut adit, to be driven to the 
phosphate bed from a point in Brock 
Creek Valley three miles south of 
and 600 ft below the collar of the 


get more 


earning power 
with... 


Greensburg 


storage 
battery 


locomotives 


5 TON HIGH TYPE MONITOR 


Available in 3 to 12 tons: 42 to 48" high, 18 to 5612” track gauges. 


Greensburg’s dependable performance results in operating economy. Advanced 
engineering design and custom-building to specifications give Greensburg 
Locomotives up to 20% more efficiency and longer battery life than any other 
storage battery locomotive of equal weight and battery capacity. More earming 


power per dollar invested! 


Built in single or double motor drives with double equalizers, drum or contactor 
type controllers, with or without dynamic braking, Greensburg Locomotives will 


hal more and cost less to operate! 


Send us your haulage problem today! 
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GREENSBURG MACHINE CO. 


112 Stanton St. 
GREENBURG, PA. 


SAND DRYING STOVES 


The standard for over 
50 years 


Indiana Foundry Co. 


Indiana, Penna. 


present Anderson shaft. A _ service- 
way, inclined 60°, will be raised 800 
ft from the end of the adit to open 
three upper levels on the ore bed. 
Ore from these upper levels will be 
dropped to the main haulage Jlevel 
and brought to the surface through 
the new adit. 

The Brock Creek adit will begome 
the center of activities at the Ayder- 
son mine area and surface buildings 
are being erected in the vicinity. 
When the new haulage tunnel is com- 
pleted in 1957, the mine will produce 
1000 tpd of phosphate rock. 


Scalping Screens 
(Continued from page 70) 


ing screens. It is based on open 
circuit screening and on a feed from 
the primary crusher of which 85 per- 
cent passes the open side setting. 
If the screen is operated in closed 
circuit with the crusher, increased 
screening area should be provided to 
take care of the circulating load. 


Sealping Screens with 
Hammermills 


Hammermill type crushers are 
often operated with grate bars to 
control the top size of the crushed 
product. These can be a source of 
trouble and high maintenance espe- 
cially when crushing on abrasive ma- 
terial. Some operators have found 
that removing the grate bars and 
operating the mill in closed circuit 
with a scalping screen can consider- 
ably reduce the cost of operating. 
For example, a cement plant operated 
one season with a grate bar spacing 
of 3/16 in. to make an agricultural 
meal. The following season a scalp- 


*ing screen was installed in closed 


circuit and the grate bars removed. 
The life of the hammers was in- 
creased from two weeks to 45 days, 
and operating costs were reduced 
about 70 percent. Table IV shows 
recommended sizes and capacities of 
screens in close circuit with ham- 
mermills. The table is based on crush- 
ing limestone of medium hardness. 
The capacities indicated will vary 
with other materials and degrees of 
hardness. The screen sizes shown are 
based on a 3/16-in. aperture and 
must be changed if different aper- 
tures are used. 
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Cerrillos Reopens 


According to William E. Scorah 
president, Western Development Co. 
plans to reopen the long-abandoned 
Cerrillos mining district south of 
Santa Fe and to build a mill to pro- 
cess lead—zine ore there. It is hoped 
that some of the non-ferrous mines in 
the district will be operating by early 
summer. There may also be commer- 
cial quantities of uranium and other 
minerals in the area. In addition to 
its plans for a custom mill Western 
Development Co. has also acquired 
exclusive mining and_ prospecting 
rights on 17,000 acres south of the 
lead-zine mining area. A mill in the 
district will eliminate the necessity of 
shipping ore to El Paso for process- 
ing. 


Uranium Safety Awards 


U. S. Vanadium Co., operating sub- 
sidiary of Union Carbide & Carbon 


Corp., and Four States Uranium 
Corp. have won the 1954 safety 
awards of the Colorado State In- 


surance Mining Association. U. S. 
Vanadium was the winner in the 
“big company” class of operators on 
the Colorado Plateau, while Four 
Corners took first place in the “small 
company” class, 


Gas and Coke from Gilsonife 


A program to manufacture metal- 
lurgical coke and high-test gasoline 
from Utah’s native Gilsonite deposits 
was recently announced by the Amer- 
ican Gilsonite Co. of Salt Lake City, 
Utah. 

The project calls for expenditure of 
more than $10,000,000 to expand Gil- 
sonite mining operations at Bonanza, 
Utah, to construct a refining plant in 
Western Colorado, and to lay a con- 
necting buried pipeline to supply raw 
material to the new plant. 

American Gilsonite, jointly owned 
by the Barber Oil Corp. and Standard 
Oil Co. of California, expects to begin 
construction sometime this fall, with 
completion scheduled for late 1956. 

Gilsonite is a unique hydrocarbon 
mineral in solid form and has been 
mined at Bonanza since 1904. Until 
now, Gilsonite’s principal uses have 
been in the manufacture of floor tile, 
storage battery boxes, special varnish- 
es, inks, and other products. 

American Gilsonite’s decision to re- 
fine this raw hydrocarbon on a com- 
mercial scale was made after many 
years of research. For the past three 
years the company has conducted 
pilot plant operations at Bonanza to 
test earlier research findings. 

Pilot plant experiments indicated 
that commercial manufacture could 
turn out a high-grade electrode coke 
of exceptional purity which would 
find a ready market in the manufac- 
ture of aluminum, and in specialty 
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carbon fields. It was developed also 
that the co-product gasoline which 
could be made from Gilsonite was of 
excellent quality, and with octane 
ratings equivalent to modern aviation 
fuels. 

When American Gilsonite’s new 
refinery goes on stream, its raw ma- 
terial will be mined underground for 
the first time by hydraulic methods. 
The company estimates it can in- 
crease by several times its present 
output at Bonanza. After mining, 
the Gilsonite—water mixture will be 


pumped through an eight-in. pipe line 
to the new plant where it will be 
dried for use as feed to the refinery 
units. 

It is estimated that the refinery’s 
initial capacity will be 600 to 700 
tpd of Gilsonite. The plant will 
utilize a fractionator and a catalytic 
reforming process to turn this solid 
hydrocarbon into gasoline and inter- 
mediate products, and to supply liquid 
feed for a delayed coker. Gas re- 
leased by the process will be used as 
fuel in the operation of the plant. 


Interior of a Hardinge 11'4’ x 12’ Rod Mill 
with 85-ton rod load, 1000 horsepower. 


ROD MILLS 


Sizes range from 2’ to 111%’ shell 
diameter and up to 1000 horse- 
power. 


Types include trunnion overflow 
and peripheral discharge for 
both wet and dry grinding. 


Applications include both open 
and closed circuit arrangements 
for ores, aggregates, concrete 
sand, cokes, and abrasives. 


Complete specifications on re- 
quest. Bulletin § 25-C-52. 


Trunnion overflow mill 


Center peripheral discharge mill 


HARDINGE 


COMPANY, 


YORK, PENNSYLVANIA 


240 Arch St. ° 


INCORPORATED 


Main Office and Works 


New York * Toronto * Chicago * Hibbiny * Houston * Salt Lake City * San Francisco 
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Moab Uranium Mill 


The Atomic Energy Commission and 
the Uranium Reduction Co. of Salt 
Lake City have signed a contract for 
the construction and operation by Ura- 
nium Reduction of a uranium ore 
processing plant at Moab, Utah. Con- 
struction of the new plant will start 
immediately and is expected to be 
completed within 12 to 15 months. 
Mill design which has already been 
completed is based upon extensive 
metallurgical and pilot plant work 
conducted during the past year. In 
terms of capacity, the Moab Mill will 
be one of the largest in operation. 

The new mill will be situated on 
property adjacent to the AEC ore buy- 
ing and sampling plant just north of 
Moab on U. S. Highway 160 and will 
process ore from properties owned, 
leased or controlled by the company 
and also ore bought from independent 
producers or the AEC. A provisional 
buying station at Moab had been oper- 
ated for AEC by the American Smelt- 
ing & Refining Co. during 1954 and a 
mechanical sampling plant went into 
operation on February 1, 1955. 

Edward H. Snyder will be board 
chairman of Uranium Reduction Co. 
The controlling interest in the new 
company is owned by Utex Explora- 
tion Co. in which Charles A. Steen, 
president, is the principal stockholder. 

American Zinc, Lead & Smelting Co. 


“The all-purpose counter for the prospector 
and professional uranium operator by the 
most experienced supplier 
to the uranium industry.” 


Model SC-10 . . . “Does Everything” 
COMBINATION SCINTILLATION COUNTER 


Extreme sensitivity 
24 ranges with simple 5 range switch 


For Field—Mobile—Airborne 
Drillhole Logging—Thorium 
Determinations ...... $595.00 


Optimum Model SAB-7 Airborne 
Scintillation Counter .. $2,810.00 
New Model 107C Geiger Counter $149.50 


All types: Geiger & Scintillation 
Counters—Drillhole Probes—Drills 


ENGINEERS SYNDICATE, LTD. 
5011 Hollywood Blvd., Hollywood 27, Calif. 
Sales & Service Branches: 


624 Rood Ave., Grand Junction, Colo. 
337 N. Main St., Moab, Utah 
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has purchased 1,750,000 shares (14.6 
percent) of the common stock of Ura- 
nium Reduction for an undisclosed 
sum, according to Howard I. Young, 
president. In addition, American Zinc 
has contracted to manage Uranium 
Reduction. Richard A. Young will be 
executive vice-president of the new 
company and will be in charge of con- 
struction, operations and _ finances. 
Neither of the Youngs will receive any 
salary from the new company, it was 
asserted. 

Financing was arranged by Kuhn, 
Loeb & Co., investment bankers, in 
collaboration with Foley Bros., Inc., 
of Pleasantville, N. Y., who will con- 
struct the mill at Moab. After com- 
pletion of the financing, directors and 
principal officers of the company will 
be Edward H. Snyder, board chair- 
man; Mitchell A. Melich, president; 
Charles A. Steen and Richard A. 
Young, vice-presidents; E. T. Foley, 
Percy M. Stewart, and Howard I. 
Young, directors. 


Progress at San Manuel 


Magma Copper Co., in its annual re- 
port to stockholders, reported that un- 
derground development and plant con- 
struction at San Manuel, Ariz., pro- 
gressed satisfactorily during 1954. 
Present plans anticipate that con- 
struction will be completed by De- 
cember 1955. 


Alaskan Exploration 


Five mining companies or their 
subsidiaries are scheduled to partici- 
pate in intensive exploration in Alaska 
this summer. 

Bear Creek Mining Co. is reported 
to be sending a field party into the 
Green Butte area on the Copper River, 
while Northern Pyrites, Inc., a sub- 
sidiary of Texas Gulf Sulphur Co., 
will explore iron deposits on Latouche 
Island 40 miles east of Seward. 

It is also reported that U. S. Steel 
Co., W. S. Moore Co. of Duluth, Minn., 
and the American Smelting & Refining 
Co. will investigate iron deposits in 
the territory. 


Lucky Friday Shaft 


The new three-compartment shaft 
raise at the Lucky Friday Silver-Lead 
Mine east of Mullan, Idaho, reached 
the adit level two weeks ahead of 
schedule, according to Dave Elder, 
mine superintendent. Crews are now 
extending the shaft upward an addi- 
tional 127 ft to provide head room for 
sheaves and ore-handling facilities. 

The shaft raise was started late in 
February 1954, from 70 ft above the 
1800-ft level and has been pushed as 
the principal development project at 
the property. The rate of advance 
averaged almost six ft per working 
day. 
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Automatic Mine Door 


American Mine Door Co., Canton 6, 
Ohio, is celebrating its golden anni- 
versary. In conjunction with this 
event it has introduced a new mine 


door for installation where a mechan- 
ically operated door is impractical. 
Called the Type P door, it is operated 
by air and is designed particularly 
for location on curves or in places 
where water and mud would hinder 


mechanical action of the door. The 
air cylinder which opens the door 
can be activated by manual control or 
by trolley contact for automatic opera- 
tion where trolley equipment is used. 


Explosion-Proofed Flashlight 


Automatic circuit cut-off to prevent 
fire or explosion is featured in new 
line of safety flashlights by Eveready. 
Safety features are built around two 
phenolic parts compression and plung- 
er molded by Auburn Button Works 
Inc., Auburn, N. Y. 

Safety is achieved by use of a 
spring-loaded contact within the re- 
flector assembly. A wire bulb guard 
runs through two slots in the phenolic 
reflector and is attached to the spring- 
loaded phenolic retainer. If the bulb 
is broken, the electrical circuit is 
opened instantly before the exposed 
filament can ignite inflammable or 
explosive mixtures of gas in the sur- 
rounding atmosphere. 

The U. S. Bureau of Mines has 
approved the assembly for use in 
methane-and-air mixtures. The flash- 
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light also carries UL approval for 
Class I, Groups C and D service; in- 
cluding ethyl-ether, natural gas, lac- 
quer solvents, acetone, alcohols, naph- 
tha, gasoline, petroleum, propane, 
butane, benzine, and benzol. For 
further information write Auburn 
Button Works, Auburn, N. Y. 


Chute Lining 

A metal-backed rubber chute lining 
that can be used as a basic con- 
struction material and can be _ in- 
stalled on existing or new structures 
has been placed on the market by 
Goodyear Tire & Rubber Company’s 
Industrial Products Division. 

Called Armaplate, the new product 
consists of abrasive resistant rubber 
bonded to hot-rolled steel. The manu- 
facturer reports the steel-bonded-to- 
rubber technique gives Armaplate an 
advantage over other chute lining 
types because no foreign matter can 
become lodged between the metal and 
rubber bond. 


Mobile Laboratory 


Denver Equipment Co. has an- 
nounced the Denver Mobile Ore Test- 
ing Laboratory, a compact unit that 
provides facilities for sampling and 
testing ores and the development of 
flowsheets for mills, tailings dumps 
or new deposits. The company rec- 
ommends it for Governmental ex- 
ploration programs or for companies 


with widespread holdings. It offers 
Bulletin No. LG8-B1l which gives 
data, illustrations and a scale drawing 
of the mobile laboratory and includes 
illustrations and diagrams of the 
Denver Truck Mills engineered to 
handle flotation, gravity concentra- 
tion, cyanidation and heavy media 
separation under field conditions. For 
complete information write the com- 
pany P. O. Box 5268, Denver 17, Colo. 


Vibrating Screen 


A new “Aero-Vibe” screen (Model 
AVS), which utilizes a simplified two- 
bearing design with counterweight 
wheels and bolted construction has 
been announced by Allis-Chalmers 
Mfg. Co. 

Built to handle a variety of feeds 
up to four in., and coal to six in., 
the screen can make separations of 


from 1% in. to 35 mesh. It is de- 
signed to handle a wide variety of 
materials such as sand, gravel, 
crushed stone, metallic ores, coal, 
coke, fertilizers, oyster shells, gyp- 
sum, lime, food products, chemicals, 
etc. It can also be used in separating 
solid foreign particles from liquid and 
solutions and for thickening, and de- 
watering. 

The “Aero-Vibe” screen is available 
in suspended or floor mounted models 
frame mounted for portability, semi 
or totally enclosed, with one, two or 
three decks in sizes 3 by 6 to 4 by 
10 ft. 

For complete details ask for the 
bulletin, “New ‘Aero-Vibe’ Screen,” 
O07B6099A, from Allis-Chalmers Mfg. 
Co., 972 S. 70th Street, Milwaukee, 
Wis. 


Blast Photographers 


A company with the appropriate 
title of Kelly-Holiday Photograph, 
2765 E. Florence Ave., Huntington 
Park, Calif., has organized to spe- 
cialize in industrial photography, in- 
cluding work with machine-gun se- 
quence cameras in blasting operations. 
Also available as an added service are 
high speed 16 mm motion pictures so 
that the escaping gases, breakage and 
various patterns may be studied in 
slow motion to help in determining 
the effectiveness of blasts. 
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Front End Loader 


The third, and largest, of the new 
four-wheel-drive tractor-shovels to be 
added to the “Payloader” line has just 
been announced by The Frank G. 
Hough Co., Libertyville, II. 

Designated as Model HO, this unit 
has a capacity of two cu yd. Its 
outstanding features, according to the 


manufacturer, are: “Pry-out” bucket 
action; 40° of “breakout” at ground 
level and new standards of safety and 
stability. In addition, the new HO 
“Payloader” features a newly devel- 
oped “power-shift” transmission. The 
clutch pedal has been eliminated and 
all shifts through all speed ranges in 
both forward and reverse can be made 
without coming to a stop, the manu- 
facturer reports. 

Full details and specifications may 
be obtained from The Frank G. Hough 
Co., 846 Seventh St., Libertyville, Il. 


Vibrating Screen 


A horizontal vibrating screen of 
completely new design has been added 
to Link-Belt Company’s line of screen- 
ing equipment. 

The new screen—known as Straight- 
line—is especially suited for dewater- 
ing high capacity loads and sizing 
material where headroom is limited. 
Link-Belt reports screen has two 
vibrators, one mounted on each side 
of the screen at deck level for ease 
of inspection. They do not project 
above the sideplates; thus headroom 
is held to a minimum. 

Straightline screens are available 
in sizes from 4 by 8 ft to 6 by 20 
ft with either one or two decks. Di- 
mensions for the complete line are 
available on Data Sheet 2562. Write 
Link-Belt Co., 307 North Michigan 
Ave., Chicago 1, Ill. 


New Crusher Manufacturer 


Crusher Engineering, a new divi- 
sion of Poor & Co., with headquarters 
in Philadelphia, Pa., has been an- 
nounced by the company. 

The new division, will make avail- 
able a complete line of jaw and roll 
crushers, hammermills, impact break- 
ers, Bradford breakers and pulverizers 
to industrial markets. In addition, 
the line will include forgings and spe- 
cial alloyed and manganese steel cast- 
ings for the maintenance and repair 
of these and related products. 

Design and engineering of the new 
products will be done in Philadelphia, 
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with fabrication to be distributed 
among various other divisions and 
subsidiaries of Poor & Co. 

John Plimpton, formerly with Penn- 
sylvania Crusher Co., has been ap- 
pointed vice-president in charge of 
the new division. F. H. Neely, also 
formerly with Pennsylvania Crusher 
Co., has been appointed chief design 
engineer. 


Cleaning Solvent 


Development of new solvent has 
been announced by Turco Products, 
Inc., manufacturers of specialized in- 
dustrial cleaning compounds. 

Called Turco Solv, the agent is de- 
signed primarily for cleaning elec- 
trical equipment such as motors, gen- 
erators, switches, control panels, and 
rheostats. Since it is non-conductive, 
it can be used to clean hot motors in 
place, often without disassembly. 

Complete information is available 
from Turco Products, Inc., 6135 South 
Central Ave., Los Angeles 1. 


Small Rock Duster 


A new rock dust distributor, the 
Bantam “400,” has been introduced 
by Mine Safety Appliances Co. The 
new machine will discharge more than 
100 lb of dust per minute through 25 
ft of two-in. hose and 30 lb per minute 
through 400 ft of two-in. hose accord- 
ing to its manufacturer. It is also 
available with a special nozzle to dis- 
charge wet rock slurry for fire fight- 
ing purposes. 

Built low—the Bantam “400” is 
only 15 in. high without the hopper— 
it can be carried on any conveyor 
belt, or in a shuttle or mine car in 
thin seams of coal. 

Full details of the MSA Bantam 
“400” rock dust distributor are given 
in Bulletin Number 1201-2, available 
from Mine Safety Appliances Co., 201 
North Braddock Ave., Pittsburgh 8, 
Pa. 


Cutter Bit 


A new heavy-duty carbide coal cut- 
ter specially designed for undercutting 
and continuous mining operations un- 
der difficult conditions has been de- 
veloped by Carboloy Department of 
General Electric Co., Detroit. 

The new cutter, called the CC-5, is 
designed so its top is free of all 
obstructions, with its carbide tip posi- 
tioned to protect the sides of the bit 
from wearing, the company reports. 
The tip also is designed to provide 
about 40 percent more holding power 
than other tools where the carbide 
extends across the top. This is due 
to the added brazing area provided in 
the shank in relation to the width of 
the tip. 

Carboloy plans to make the new 
carbide cutter available in two styles. 
One will include a hole in the shank 
to accommodate the pin fastener for 
mounting on colmols. 


Portable Cords 


A complete line of portable cords 
for rugged applications has been an- 
nounced by Anaconda Wire & Cable 
Co. It includes a new Securityflex 
cord, industrial cord and service cord. 

The Securityflex cord is designed 
for unusually severe applications, 
where cords are exposed to the ele- 
ments and subjected to abrasion, 
crushing, impact, shock, moisture, oils, 
grease and acids. It meets the re- 
quirements of the U. S. Bureau of 
Mines and Pennsylvania Department 
of Mines for use in mines. 

The Securityflex cords are available 
in Type SO, heavy-duty 600V, and 
Type SJO, light-duty 300V. Indus- 
trial cords are available in Type SO 
and Type SJO. Service cords are 
available in Type S and Type SJ, 
stationary and constant service. 


A new lightweight, 175-hp Turbo- 
diesel has been announced by Cum- 
mins Engine Co., Inc., Columbus, Ind. 
This new Turbodiesel, designated the 
JT-6, is a six-cylinder, in-line type 
with 4%-in. bore, 5-in. stroke and 
displacement of 401 cu in. Installed 
in a truck, the JT-6 engine weighs 
only 1615 lb or 9.2 lb per horsepower. 
It weighs 800 lb less than other Cum- 
mins diesels of equivalent horsepower, 
and is comparable in weight to gaso- 
line engines of similar power. 

Turbocharging is the key to the 


high horsepower available from this 
small engine. The JT-6 utilizes the 
normally wasted energy of the ex- 
haust gas to create added power. This 
is accomplished by piping the exhaust 
through a turbine causing it to rotate 
at high speed. A centrifugal impeller, 
mounted on the same shaft, but in 
a separate housing, draws in fresh 
air and blows it into the intake mani- 
fold and cylinders under pressure. 
The JT-6 is said to develop 40 per- 
cent more power than the naturally- 
aspirated model. 
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Uranium Prospecting Instrument 


A new uranium prospecting instru- 
ment, the Model 2613 “Oracle,” has 
been announced by its manufacturer, 
Nuclear Instrument and Chemical 
Corp., 229 West Erie Street, Chicago 
10, Il. 

Sensitivity is provided by a “clus- 
ter” of ten specially treated, long- 
lived Geiger tubes. A feature of the 
ten tube “cluster” is the fact that if 
one or more tubes fail, it is still pos- 
sible to use the instrument since a 
control may be used to recalibrate the 
Oracle to the uranium ore sample 
supplied. 


Core Drilling Machines 


Sprague & Henwood, Inc., Scran- 
ton 2, Pa., announce the development 
of two new diamond core drilling ma- 
chines—Model 30 and Model L-2—to 
meet the demand for compact units 
which can be moved easily from one 
location to another and can also be 
relied upon to produce good cores rap- 
idly at moderate depths. 

Normally skid-mounted they are 
also available, with an improved type 
of trailer mounting, for easy porta- 
bility without tying up a truck. A 
third option provides a complete self- 
contained core-drilling rig mounted on 
a four-wheel drive truck. 

Illustrated leaflets, giving detailed 
information and complete working 
data, will be mailed promptly on re- 
quest to the company. 


For Wear Resistance 


Low hydrogen hard-facing alloy for 
application to working surfaces of 
construction, mining and aggregate 
handling machinery and similar 
heavy-duty equipment where impact 
and wear resistance are required is 
now available from Wall Colmonoy 
Corp., 19345 John R Street, Detroit 3, 
Mich. 

The new ironbase chrome-molybde- 
num-silicon alloy, known as Colmonoy 
No. 2, is available for general purpose 


hard-facing application to manganese 
and other steels in the form of AC- 
DC electrodes. 

Colmonoy No. 2 provides high abra- 
sion and impact resistance and pos- 
sesses excellent weldability, its manu- 
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facturer reports. Spatter loss is said 
to be low and fluidity excellent. It is 
not recommended for applications re- 
quiring heavy build-up where crack- 
free deposits are demanded. 

As deposited, Colmonoy No. 2 has a 
Rockwell hardness of 50-55 on the C 
scale following the first pass and 55- 
60 after the second pass. Tensile 
strength is about 75,000 psi and spe- 
cific gravity is 7.6. 


Schramm, Inc., 900 East Virginia 
Ave., West Chester, Pa., announces 
the development of a new portable 
drilling rig. Called the Schramm 
Rotadrill, it brings to rock drillers 
everywhere, according to the com- 
pany, all the advantages of rotary 
rock drilling with compressed air. 


Schramm reports the drill can put 
down a 4%-in. hole to a depth of 500 
ft and that one-man operation is 
possible. All controls are arranged 
in one bank, adjacent to the mast. 
For detailed information on the drill, 
ask for Illustrated Bulletin PR-55 
from the company. 


Diesel Mine Locomotives 


Plymouth Locomotive Works, a Di- 
vision of The Fate-Root-Heath Co., 
Plymouth, Ohio, announces a new 
line of mine locomotives to be called 
the Plymouth Mine-O-Motive. The 
locomotives are offered in sizes from 


5 to 10 tons and eventually a two-ton 
trammer will be included in the line. 

The series includes a “Permissible” 
model fully tested and approved by 
the U. S. Bureau of Mines under 
Schedule No. 22 for underground 
operation in coal mines. Suitable 
serubbers and exhaust conditioners are 
offered on all models of the Mine-O- 
Motive along with diesel-torque con- 
verter drive. 


Introduce Spring Dampener 


Lipe-Rollway Corp., 806 Emerson 
Ave., Syracuse, N. Y., has recently in- 
troduced a new spring dampener for 
use with direct pressure clutches. 
Equipped with a flexible center, the 
new dampener is said not only to ab- 
sorb torsional vibrations but also to 
cushion the amount of torque shock 
transmitted to the drive line when the 
clutch is engaged. 

Primarily designed for use with 
Lipe-Rollway’s’ direct pressure 
clutches for heavy-duty trucks, busses 
and off-the-highway vehicles, the new 
dampener currently is available for 
1034, 11, 11% and 13-in. clutches. 


— Announcements — 


Joy Manufacturing Co. has appoint- 
ed L. G. Felderman as sales manager, 
Rock Mechanization with headquar- 
ters at the company’s Franklin, Pa., 
plant. He formerly was manager, 
sales engineering, for all Franklin 
products. In his new position, Felder- 
man will specialize on trackless min- 
ing products for hard rock and tun- 
nel applications. 


Ellis J. O’Brien has been appointed 
manager, standard products sales, 
Edward H. D. Gibbs, vice-president- 
sales of Heyl & Patterson, Inc., Pitts- 
burgh, recently announced. In his 
new position, O’Brien will have charge 
of the sales of the standard products 
sold by Heyl & Patterson to the coal, 
chemical, utility, mining, and steel 
industries. 


Allan R. Rowen, former sales man- 
ager of Sintering Machinery Corpora- 
tion’s lightweight aggregate division, 
has been employed by McDowell Co., 
Inc., Cleveland, as a sales engineer 
and head of the lightweight aggregate 


section of the firm’s new Dwight- 
Lloyd Division. 
Rem-Cru Titanium, Incorporated 


has transferred J. A. Manfre, formerly 
Supervisor of Process Engineering 
and Control at its Midland Plant, to 
the West Coast as Supervisor of Tech- 
nical Sales Service. C. I. Bradford, 
president and general manager of 
Rem-Cru, also announced that D. R. 
Luster, Supervisor of Development 
Engineering at Rem-Cru, would be- 
come Supervisor of Process Engineer- 
ing and Quality Control succeeding 
Manfre. 
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UNIVERSAL 


®@ Vibrating Screens—All Sizes and Types 

© Unilec Heating 
Equipment 

© Uniflex Vibrators 

© Univibe Riddles 


© Write for New Cat- 
alog No. 150 


WNIVERSAL VIBRATING SCREEN CO. 


RACINE ~ ~ WISCONSIN 


Type “MR” 
42”x96” 2-deck 
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PoOWerama 


THE WORLD'S FAIR 
OF POWER 
Soldier Fielg . Chicago 


Mlinoi 
August 31st through Sept. 251, 


t. 25th 


PoWERAMA — biggest show of its kind ever presented — will 
portray the importance of diesel and gas turbine power to our in- 
dustrial economy. There'll be entertainment and interesting exhibits 
for everyone ... big stage shows, displays and working exhibits includ- 
ing a U.S. submarine, marine craft, a saw mill, cotton gin, oil drilling 
tig, Army tanks, diesel locomotive and a completely new high speed ya 
train, airplanes, ‘‘dream cars,’’ and huge earth moving equipment. GOERS ne 

Euclid will demonstrate its complete line of diesel powered equip- 
ment. The new TC-12 Twin Crawler Tractor with a total of 388 h.p., 
rear-dump and bottom-dump hauling units of 10 to 50-ton capacity, 
and several new scrapers will dramatize the use of diesel power in 
mining and construction. 


THe WORLD'S FAIR 
POWER 


Plan to visit this interesting exposition—we hope to see you there! 


EUCLID DIVISION « GENERAL MOTORS CORP. «- Cleveland 17, Ohio 


Euclid Equipment 


ROCK, COAL AND: ORE. 
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EUCLID 
FOR MOVING 


Youll find the Prorection for YOU 


,..and for every 
job at 


M’S°A TYPE B SKULLGARD 


The Type B offers the best head 
protection available in cap-type 
style. Rigid peak, with rein- 
forced beaded edge. Accommo- 
dates all linings shown below. 


TYPE T ALUMINUM HAT 


Light, cool and comfortable. 
Ideal for those desiring a metal 
hat. Tough aluminum alloy re- 
sists blows from falling or fly- 
ing objects. Rigid brim pro- 
tects face, neck, shoulders. 
Snap-in-Adjustable lining only. 


M:°S°‘A SHOCKGARD 


Head protection in electrical- 
hazard areas—from high volt- 
age contact and falling objects. 
Meets EEI specifications. All 
plastic shell—no metal parts. 
Special Web Cradle straps; one- 
unit leather lining. 


A CHOICE OF LININGS, TOO 


Snap-in- 
Adjustable 
Lining 


Adjustable 
Laced Lining 


Standard 
Laced 


Lining 


THE M-S°-A LAMP BRACKET 


Designed for all Skullgards, 
this bracket positions the lamp accu- 
rately at all times. Molded of 
tough plastic, the bracket re- 
tains its shape under hard serv- 
ice, and is not affected by 
moisture or age. 


M:°S°A TYPE K SKULLGARD 
The most popular and accepted work hat! 


Tough, laminated plastic composition safe- 
guards workers from every head hazard, 
Perfect balance, light weight, results in 
greater wearing comfort. Available in any 
of the lining styles illustrated below. 


M°S°A COMFO CAP 


Combining lightweight com- 
fort with head protection, the 
M°S:A Comfo Cap is well-bal- 
anced, durable. Low crown de- © 
signed for low coal mining, © 
Accommodates all linings ex- © 
cept Snap-in-Adjustable. 


TYPE T ALUMINUM CAP | 


This 9-ounce protector is die- 7 
stamped in one piece from 
tough aluminum alloy. Bal- ~ 
anced for comfort, well-venti- 
lated. Snap-in lining adjustable © 
to any size. 


M°S°A GLASS FIBER HAT © 


High pressure molded, this hat” 
provides perfect head protec. | 
tion. Smooth contours deflect 
falling objects. Snap-in-Adjust- © 
able lining. Available in stock = 
colors—red, white, yellow, 
green, blue, gray, black. 


M:S:A’s complete line of hats and caps meets | 
your every job, style, color, and lining needs. 
They are smart-looking, lightweight, comfort- 7 
able, well-ventilated. They are designed for all 
service conditions, and individual preferences. © 
They are rugged, durable. Your miners are 
safer, better satisfied when their head protection } 
fits the job. Write for details. 


MINE SAFETY APPLIANCES COMPAN 

201 North Braddock Avenue, Pittsburgh 8, Pa. ; 

At Your Service: 76 Branch Offices in the United States | 

te, MINE SAFETY APPLIANCES CO. OF CANADA, LT 


,, Toronto, Montreal, Calgary, Edmonton, Winnip 

Vancouver, Sydney, N.S. ¢ Representatives.in 

Principal Cities in Mexico, Central and South Ameri 
Cable Address “MINSAF” Pittsburgh 


When you have a safety problem, M-S-A is at your service. Our job is to help 
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